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PREFACE 

The  following  have  been  controlling  ideas  in  the  prepa- 
ration of  this  book : 

1.  In  sequence  of  topics,  to  follow  the  plan  adopted  in  the 
author's  Primary  Arithmetic,  that  of  recognizing  the  value 
of  the  various  courses  of  study  in  use  in  different  parts  of 
the  country.    Whatever  originality  may  be  demanded  and 
legitimately  shown  in  the  preparation  of  a  text-book,  an 
author  is  bound  to  recognize  the   consensus    of   opinion 
as  to  topics  and  sequence.    For  example,  modern  courses 
invariably  suggest  the  repetition  of  the  most  important 
portions  of  arithmetic  from  time  to  time,  but  they  favor 
a  somewhat  exhaustive  treatment  of  each  subject  when- 
ever it  is  under  discussion.     The  extreme  spiral  system, 
in  which  no  topic  is  ever  thoroughly  treated  at  one  time, 
but  each  is  repeated  until  the  pupil  wearies  of  it,  is  psycho- 
logically too  unwarranted  to  be  considered  seriously.    On 
the  other  hand,  the  old-time  plan  of  presenting  important 
chapters  but  once  is  equally  unscientific.    Between  these 
extremes  lies  the  mean  of  the  modern  courses  of  study. 

2.  In  arrangement  by  grades,  to  recognize  the  prevailing 
courses  of  study  in  the  country,  and  to  outline  the  work 
usually  covered  in  the  fifth  andsixth  school  years,  reserv- 
ing for  the  author's  Advanced  Arithmetic  the  work  of  the 
seventh  and  eighth  years. 

3.  In  the  selection  of  problems,  to  touch  the  actual  life 
of  this  country  at  this  time ;  to  give  correct  ideas  of  the 
business  customs  of  to-day;  to  embody  the  mathematical 
principles  in  interesting  and  instructive  groups  of  problems  ; 
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to  touch  the  genuine  interests  of  pupils  in  the  story  of 
our  national  resources  and  industries  rather  than  to  dwell 
upon  the  technicalities  of  minor  trades  in  which  they 
have  no  immediate  or  prospective  concern;  and  to  come 
in  contact  with  human  life  rather  than  with  those  phases 
of  science  which  are  quite  as  foreign  to  the  interests  of  boys 
and  girls  as  are  the  mere  abstract  problems  of  numbers. 

4.  In  the  matter  of  abstract  drill  work,  to  recognize  the 
fact  that  a  large  number  of  "  problems  without  content " 
are  necessary  to  concentrate  the  attention  on  the  operations 
and  to  acquire  the  computing  habit.    The  numbers  selected 
have  been  those  demanded  by  the  conditions  of  the  present 
day,  the  fractions  and  compound  numbers  being  those  in 
common  use  rather  than  those  never  met  in  business,  and 

.  the  integers  being  the  ordinary  ones  of  daily  life.  Very 
large  numbers  have  generally  been  used  only  in  such  applied 
problems  as  represent  the  real  conditions  that  the  children 
meet  in  their  geography,  their  elementary  science,  and  their 
newspaper  reading. 

5.  In  the  matter  of  illustrations,  to  recognize  that  pic- 
tures aid  in  the  understanding  of  certain  number  relations, 
that  they  are  often  helpful  in  suggesting  simple  material 
for  the  teacher's  use,  and  that  they  may  be  legitimately 
used  in  rendering  more  interesting  and  real  various  groups 
of  problems. 

In  fine,  the  book"  is  written  for  the  use  of  those  teachers 
who  wish  to  preserve  the  best  that  was  in  the  old-style 
arithmetic,  with  its  topical  system  and  its  abundant  drill, 
while  giving  to  it  a  modern  arrangement  and  securing 
"  mental  discipline "  through  problems  of  to-day  rather 
than  through  the  tiresome,  meaningless,  unreal  inherit- 
ances of  the  past. 

DAVID  EUGENE  SMITH 
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CHAPTER  I 

I.    REVIEW  OF  PRIMARY  ARITHMETIC: 
COMMON  FRACTIONS 

INTRODUCTION 

1.  To  the  pupil.  You  have  already  learned  much  about 
Arithmetic.  You  have  learned  to  count  and  to  write  num- 
bers, at  least  to  a  million,  to  add,  subtract,  multiply,  and 
divide  integers,  and  to  do  some  work  with  fractions  and 
mixed  numbers. 

You  have  also  learned  how  to  write  United  States  money 
and  decimal  fractions,  how  to  measure  things,  and  the  ordi- 
nary tables  of  denominate  numbers.  Besides  all  this,  you 
have  seen  that  you  have  need  for  Arithmetic  at  the  store,  in 
your  games,  in  reading,  and  in  many  other  ways. 

There  is,  however,  much  more  to  learn  about  the  uses 
of  Arithmetic,  and  some  more  to  learn  about  how  to  work 
with  numbers.  Every  one  of  us  is  interested  in  what  the 
world  is  doing,  and  in  our  country  and  its  products.  We 
all  like  to  know  about  our  farms,  our  mines,  our  forests,  our 
great  industries,  and  the  accounts  that  we  must  sometime 
keep,  and  we  find  much  of  interest  about  these  matters  in 
Arithmetic. 
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2  NOTATION  AND  NUMERATION 

NOTATION  AND  NUMERATION  - 
ORAL  EXERCISE 

1.  What  name  do  you  give  to  3  tens?  to  10  tens? 
,2.  What  name  do  you  give  to  1000  thousands  ? 

3.  Looking  at  your  fingers,  do  you  see  why  people  came 
to  count  as  they  do,  by  tens  ?     Why  was  it? 

4.  Read  aloud  these  numbers  : 

1,427  2,341  4,004  99,999          m  10, 010 

234,567        381,426       500,500         203,203         990,990 

3,505,246     8,421,205    6,006,006     17,243,321     82,603,627 

2.  Notation.    The  writing  of  numbers  by  means  of  sym- 
bols is  called  notation. 

3.  Numeration.    The  naming  of  numbers  is  called  numer- 
ation. 

Our  common  notation  started  in  India  about  2000  years  ago. 
The  Arabs  took  it  to  Europe.  Therefore  these  symbols  are  called 
Arabic  numerals.  You  know  that  there  are  nine  of  these  numerals 
besides  the  zero,  which  is  also  called  naught  or  cipher. 

4.  Periods.    When  more  than  three  figures  are  used  in  an 
integer  they  are  separated  into  groups  of  three  so  as  to  be 
read  more  easily.     The  groups  are  called  periods. 

For  example,  1,397,352,  sometimes  printed  as  1  397  352. 

5.  Separatrix.    The  comma  used  in  separating  periods  is 
often  called  a  separatrix. 

6.  Place  value.    The  value    of  a  period   and  of  a  figure 
depends  upon  the  place  it  occupies.     Therefore  each  has  a 
place  value. 

Such  definitions  as  the  above  need  not  be  memorized.  The  teacher 
should,  however,  be  sure  that  the  terms  and  the  ideas  which  they 
suggest  are  understood. 
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ORAL  EXERCISE 

1.  In  the  number  234,  what  place  is  occupied  by  the  4  ? 
by  the  3?  by  the  2? 

2.  In  the  number   123,456,789,  what  name  is  given  to 
the  period  789?  to  the  period  456?  to  the  period  123?  to 
the  whole  number  ? 

7.  Reading  numbers.    In  a  number  like  6,123,209,209.32 

we  speak  of  the  three  places  in  each  period  as  orders. 

Periods  :     Billions    Millions       Thousands         Units 


2  £  2  a 

5    *§    «  3      «  »  *     |  «  3  S  5  I 
Orders:          g     |||      g|g     |||II| 

6,123,200,209.32 

Teachers  should  require  pupils  to  read  numbers  accurately. 
100.023  is  read  one  hundred  and  twenty-three  thousandths, 

.123  "      u    one  hundred  twenty-three  thousandths, 
123         "      "    one  hundred  twenty-three. 

Number  names  beyond  billions  are  too  rarely  used  to  be  taught. 
Omit  the  following  exercise  with  classes  not  ready  for  the  multi- 
plications. 

WRITTEN  EXERCISE 

Let  us  see  what  a  large  number  like  a  million  means: 

1.  It  is  1000  mi.  from   Chicago  to  New  York.      How 
many  feet  does  this  equal  ? 

2.  How  many  seconds  in  1  min.  ?    in  1  hr.  ?    in  1  da.  ? 
in  11  da.?     Have  you  a  million  seconds  yet? 

3.  How  many  hours  in  1  yr.  ?  in  100  yr.  ?      Have  you  a 
million  hours  yet  ? 

4.  If  there  are  25  pupils  in  your  room,  how  many  rooms 
would  be  needed  for  100  pupils?  for  1000?  for  1,000,000? 
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SOME  USES  FOR  LARGE  NUMBERS 

ORAL  EXERCISE 
Read  the  following  aloud: 

1.  The  number  of  different  books  published  in  a  certain 
year  in  the  United  States  was  8141,  in  England  6044,  in 
Trance  13,053,  and  in  Germany  25,331. 

2.  In  the  same  year  the  value  of  the  wheat  produced  in 
the  United  States  was  $467,350,156;  of  corn,  $921,555,768; 
of  oats,  $293,658,777. 

3.  In  a  certain  year  the  United  States  coined  $99,272,943 
worth   of   gold,    Great   Britain   $63,769,609,    and   Eussia 
$83,221,525. 

4.  In  the  common  schools  of  our  country  there  were  in 
a  certain  year  15,341,220  pupils,  and  the  average  number 
present  each  day  was  10,513,518.     To  teach  them  required 
421,288  teachers. 

5.  From  1800  to  1900  the  population  of  New  York  City 
increased  from  60,489  to  3,437,202 ;  that  of  Philadelphia, 
from  41,220  to  1,293,697 ;  that  of  Boston,  from  24,937  to 
560,892 ;  and  that  of  Chicago,  from  nothing  to  1,698,575. 

6.  Suppose  Germany  keeps   an  army  of  576,666  men ; 
France,    545,962;    Great    Britain    and     India,    347,042; 
Kussia,  1,049,003,  while  the  United  States  has  only  about 
50,000.     Can  you  explain  this  great  difference  ? 

7.  Our  country  mined  in  one  year  228,717,579  tons  of 
coal.     Great   Britain  mined  223,616,279  tons ;   Germany, 
135,844,419  tons  ;  France,  32,862,712  tons;  Eussia,  12,800,- 
000  tons ;  Canada,  4,142,242  tons  ;  Mexico,  409,125  tons ; 
and  the  rest  of  the  world  mined  enough  to  bring  the  total 
to  723,617,836  tons. 
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WRITTEN  EXERCISE 

Copy  the  following,   writing  the  numbers   in  Arabic 
figures: 

1.  In  Alabama  there  were  at  one  time  five  thousand,  six 
hundred  two  factories,  employing  fifty-two  thousand,  nine 
hundred  two  persons. 

2.  In  California  there  were  two  hundred  five  million,  three 
hundred  ninety-five  thousand,  twenty-five  dollars  invested 
in  manufacturing,  and  the  value  of  the  product  was  three 
hundred  two  million,  eight  hundred  seventy -four  thousand, 
seven  hundred  sixty-one  dollars  a  year. 

3.  New  York  has  the  largest  amount  of  manufacturing 
of  any  of  our  states.     It  employed  recently  eight  hundred 
forty-nine  thousand  wage  earners  and  produced  two  billion, 
one  hundred  seventy-five  million,  seven  hundred  sixty-six 
thousand,  nine  hundred  dollars'  worth  of  goods  a  year. 

4.  The  expenses  of  our  government  are  very  great.     In 
eighteen  ninety-seven  they  were  three  hundred  two  million, 
seven  hundred  eighty-six  thousand,  three  hundred  eighty- 
six  dollars.     In  eighteen  ninety-nine  they  were  six  hundred 
seventy-three  million,  fifty  thousand,  two  hundred  ninety- 
three  dollars.     They  are  now  probably  between  four  and 
five  hundred  million  dollars  a  year. 

5.  One  of  the  great  industries  in  the  United  States  is  sup- 
plying the  people  with  meat.     The  value  of  the  products 
was  recently  seven  hundred  eighty-six  million,  six  hundred 
three  thousand,  six  hundred  seventy  dollars  in  one  year. 
Next  to  that  comes  the  iron  industry.     It  recently  pro- 
duced five  hundred  ninety-six  million,  five  hundred  eighty- 
eight  thousand,  thirty-four  dollars'  worth  of  goods  in  one 
year. 
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ADDITION 
ORAL   EXERCISE 

1.  State  rapidly  two  one-figure  numbers  whose  sum  is  11 ; 
also  two  whose  sum  is  12  ;  13  ;  14  ;  15  ;  16  ;  17 ;  18. 

2.  Write  upon  the  blackboard  the  series  7,  0,  8,  6,  9,  5, 
4,  2,  1,  3,  and  read  the  numbers,  each  increased  by  2  ;  by  7. 

Much  drill  work  of  this  kind  should  be  given.  A  short  time  daily 
devoted  to  such  oral  work  is  wisely  spent. 

8.  Addition.   The  process  of  finding  a  number  that  equals 
two  or  more  other  numbers  is  called  addition. 

9.  Addends.    Numbers  to  be  added  are  called  addends. 

10.  Sum.    The  result  in  addition  is  called  the  sum. 

11.  Only  numbers  considered  as  like  numbers  can  be  added. 

For  example,  $3  +  $5  =  $8.  But  3  turnips  +  5  potatoes  are 
neither  turnips  nor  potatoes,  although  if  we  consider  them  as  vege- 
tables we  may  say,  "3  vegetables  +  5  vegetables  are  8  vegetables." 

12.  Eemember  to  read  a  column  like  a      4- 
word.     Try  to  see  the  10's,  or  the  5's  and 
15's.     In  this  column  you  should  see  the 


two  10's  and  the  15,  and  write  the  answer, 
35.  It  is,  however,  not  wise  to  skip  num- 
bers in  order  to  group  by  10's. 

13.  Checks.  To  check  Q?  prove  your  work, 
read  the  column  from  the  top  down,  if  you  first  read  it 
upwards. 

WRITTEN  EXERCISE 


1.    3,288 

2.  2,2&7 

3.    33,042 

4.     317,675 

5.    768,265 

13,590 

9,954 

128,600 

1,240,443 

1,838,921 

4,057 

5,320 

41,584. 

292,248 

1,159,356 

5,841 

1,386 

65,936 

533,502 

662,973 

ADDITION  7 

OUR  COUNTRY'S  EXTENT  AND  RESOURCES 
WRITTEN  EXERCISE 

1.  The  census  at  the  beginning  of  this  century  showed 
65,843,302  native  and  10,460,085  foreign-born  persons  in 
the  United  States.     What  was  the  total  population? 

2.  At  that  time  the  population  of  our  three  largest  cities 
was  as  follows  :  New  York,  3,437,202  ;  Chicago,  1,698,575  ; 
Philadelphia,  1,293,697.     What  was  their  total  population  ? 

3.  We  sold  $1,487,764,991  worth  of  goods  and  produce 
to  foreign  countries  in  1901 ;  $1,381,719,401  in  1902 ;  and 
$1,420,141,679  in  1903.     What  was  the  total? 

4.  The  amount  of  gold  in  the  United  States  in  a  certain 
year  was  $1,174,600,000;  of  silver,  $660,000,000;  and  of 
paper  money,   $437,800,000.      What  is  the  total  amount 
of  money  in  the  country  ? 

5.  The  area  of  the  United  States  is  3,602,990  sq.  mi. ; 
of  the  Philippine  Islands,  143,000  sq.  mi. ;  of  Porto  Eico, 
3600  sq.  mi. ;  of  Hawaii,  6740  sq.  mi. ;  and  of  other  islands, 
554  sq.  mi.     What  is  the  total  area? 

6.  The  four  countries  producing  the  most  wheat  at  the 
opening  of  this  century  were  as  follows :   United  States, 
756,269,573  bushels  a  year ;  Eussia,  427,780,477  bushels ; 
France,  307,388,463  bushels ;  and  India,  248,593,946  bushels. 
How  much  did  all  four  produce  ? 

7.  The  number   of   children  in  our    elementary  public 
schools  in  a  certain  year  was  14,662,488,  and  in  private 
schools   1,193,882 ;   the  number  of  pupils   in  public  high 
schools  was  488,549,  and  in  private  ones  166,679.    There 
were  also  103,251  in  colleges  and  universities,  and  123,514 
in  professional  schools.     Eequired  the  total. 
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8.  Our   country  produced  302,502,328  Ib.   of  wool   in 
1901,  316,341,032  Ib.    in    1902,  287,450,000  Ib.  in   1903. 
How  many  pounds  did  it  produce  in  these  three  years  ? 

9.  The  amount  of  coal  mined  in  this  country  in  1900 
was  225,759,980  tons  of  soft  coal  and  67,538,536  tons  of 
hard  coal.     How  many  tons  were  there  of  both? 

10.  Of  the  world's  cotton  supply  in  1903,  America  pro- 
duced 10,877,000  bales,  the  East  Indies  1,050,000  bales,  and 
other  countries  1,230,000  bales.     What  was  the  total  pro- 
duction for  that  year? 

11.  The    amount   of   money    deposited   in   our    savings 
banks  in  a  certain  year  was  as  follows  :  New  England 
states,  $1,000,175,255;  other  eastern  states,  $1,308,940,- 
078  ;  southern  states,  $16,530,046  ;   central  states,  $257,- 
491,072;  other  states,  $180,438,675.     Required  the  total 
amount. 

12.  Of   our   200,000    miles    of    railroad,    the    greatest 
mileage  for  any  state  is  in  Illinois,  which  had  not  long  ago 
11,119  mi.     Next  in  amount  of  mileage  was  Pennsylvania 
with  10,538  mi.,  and  then  came   Texas  with  10,189  mi. 
What  was  the  total  mileage  of  these  three  states? 

13.  The  number  of  bushels  of  grain  grown  in  the  United 
States  in  a  recent  year  was  as  follows:  corn,  2,105,102,516 
bu.;  wheat,  756,269,573  bu.;  oats,  800,125,989  bu.;  barley, 
58,925,833   bu. ;    rye,    23,995,927    bu. ;    and    buckwheat, 
9,566,966  bu.,  each  year.      Required  the  total. 

14.  The  annual  income  of  the  colleges  and  universities 
in  various  parts  of  the  country  was  recently  as  follows  : 
North  Atlantic  division,  $9,187,016  ;   South  Atlantic  divi- 
sion,   $2,015,910;    South    Central    division,    $2,061,615; 
North    Central    division,    $7,865,045  ;    Western    division, 
$1,659,468.     What  was  the  total  for  all  these  divisions? 
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14.   If  the  column  is  very  long,  business  men  often  write 
on  a  separate  slip  of  paper  the  partial  sums  as 
here  shown,  so  as  to  check  mistakes  more  easily. 
Whether  you  do  this  or  not,  always  check  your 
work  by  adding  again  in  the  opposite  direction. 

The  following  exercise  is  intended  for  rapid  drill 
work.  To  save  the  time  of  copying,  teachers  may 
prefer  to  have  the  pupils  place  a  slip  of  paper  below 
the  line  and  write  the  sum  on  that. 


$2.35 
3.46 
9.87 
7.03 
21 
15 
21 
$22.71 


WRITTEN   EXERCISE 


Add  the  following: 


124,483 

2.  69,869 

3.  316,499 

4.  15,755 

5.  241,400 

438,432 

22,410 

202,991 

22,328 

162,393 

179,136 

61,830 

412,279 

44,151 

332,823 

158,912 

50,675 

773,703 

85,564 

620,923 

173,188 

76,953 

3,524,102 

335,653 

3,188,448 

98,251 

18,263 

2,452,542 

267,405 

1,952,034 

27,341 

62,483 

73,192 

134,207 

^  412,375 

41,273 

21,276 

147,628 

29,632 

208,607 

10  «*  001 

257 

7.  1,094 

8.  40,936 

9.  12,665 

10.  221,295 

1,102 

10,048 

419,216 

114,760 

226,821 

184 

1,831 

70,206 

24,079 

418,496 

334 

2,546 

87,261 

27,388 

507,254 

355 

1,431 

65,563 

17,380 

493,263 

604 

1,433 

52,647 

15,037 

.  257,770 

253 

2,508 

71,038 

28,446 

201,619 

429 

2,479 

76,987 

36,461 

578,298 

415 

1,195 

64,883 

11,270 

424,853 

315 

1,503 

65,109 

20,483 

434,017 

459 

3,488 

111,778 

29,918 

573,200 
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SUBTRACTION 
ORAL    EXERCISE 

1.  What  number  added  to  the  lower  of  these  numbers 
makes  the  upper  one  ? 

7    8    10    20    25    47    92 
4    3    _4    16    16    28    76 

2.  If  you  hand  a  merchant  $1,  how  much  change  should 
you  get  if  you  owe  him  75  ct.?  60  ct.?  25  ct.?  88  ct.? 

Throughout  the  course  there  should  be  much  oral  drill  on  such  75 
problems  as  the  above.  It  is  expeditious,  in  the  case  of  75  —  48,  48 
to  think:  "48  and  2  are  50,  and  25  more  are  75  ;  2  +  25  =  27."  27 

15.  Difference.    The  number  which  added  to  one  number 
makes  another  is  called  the  difference  between  them. 

That  is,  the  difference  between  75  and  48  is  27,  because 
48  +  27  =  75. 

16.  Subtraction.    The  operation  of  finding  the  difference 
between  two  numbers  is  called  subtraction. 

Subtraction  may  also  be  denned  as  the  operation  of  taking  one 
number  from  another,  and  the  result  may  be  denned  as  the  remainder 
or  difference.  But  since  a  great  deal  of  subtraction  is  "making 
change,"  where  the  work  is  based  on  addition,  the  definitions  first 
given  are  better. 

17.  Subtrahend.  The  number  to  which 

,,      ,.„.  .       , ,    ,  563  minuend 

the  difference  is  added,  or  the  number  ,       ,       , 

,  .  ,    .  ,    ,    . '      ni    ,   , ,          j  127  subtrahend 

which  is  subtracted,  is  called  the  sub-  —  difference   or 

trahend.  .    -, 

remainder 

18.  Minuend.    The    sum  of    the   dif- 
ference   and  subtrahend,  or  the    number  from  which  we 
subtract,  is  called  the  minuend. 
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19.  The  process.    In  subtracting  756  from  1632, 

We  write  only  this:  But  this  assists  in  explaining: 

1632  1632  =  1500  +  120  +  12 

756  756=    700+    50+6 

876  800+    70+    6-876 

We  cannot  subtract  6  from  2,  but  12  —  6  =  6.  We  have 
now  used  10  of  the  30,  leaving  20.  We  cannot  subtract 
50  from  20,  but  120  -  50  =  70.  We  have  now  used  100  of 
the  1600,  and  1500  -  700  =  800. 

The  above  is  one  of  the  most  common  methods  of  subtracting,  but 
the  class  should  follow  the  method  learned  in  the  earlier  grades.  It  is 
confusing  to  learn  new  methods  that  are  little  better  than  the  old 
ones.  The  teacher  is  advised  to  give  but  little  time  to  asking  for 
such  definitions  as  those  on  page  10,  for  the  terms  are  rarely  used  in 
business.  The  business  man  says,  "Deduct  $10  and  pay  me  the 
balance,"  instead  of  "Subtract  $10  and  pay  me  the  remainder." 

20.  Making  change.    If  you  ogre  70  cents  and  give  the 
merchant  $1,  he  says :  "  70  and  5  are  75,  and  25  more 
makes  a  dollar,"  at  the  same  time   laying  down  5  cents 
and  25  cents.     He  thus  sees  that  $1  -  $0.70  =  $0.30. 

ORAL  EXERCISE 

1.  Make  change  for  $1,  when  you  owe  55  ct.;  37  ct. 

2.  Also  for  $2,  when  you  owe  $1.49  ;  $1.62,  $1.16. 

3.  Also  for  $5,  when  you  owe  $2.75;   $3.10;  $1.48. 

WRITTEN  EXERCISE 

1.  $143.92  -  $127.65.  2.  $237.50  -  $148.75. 

3.  $926.50  -  $735.75.  4.  $432.75  -  $246.50. 

5.  $329.50  -  $137.75.  6.  $823.45  -  $696.75. 

7.  437,625  -  129,735.  8.  1,237,635  -  982,987. 
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SUBTRACTION 


INTERESTING  FACTS  IN  OUR  HISTORY 

A  feio  important  dates 

1492.  Columbus  discovered  America. 

1609.  The  Hudson  River  first  explored. 

1620.  Landing  of  the  Pilgrims  at  Plymouth. 

1664.  New  York*  City  captured  from  the  Dutch. 

1776.  Signing  of  the  Declaration  of  Independence. 

1789.  George  Washington  inaugurated  President. 


WRITTEN  EXERCISE 

1.  How  many  years  since  Columbus  discovered  America? 

2.  How  long  after  that  was  the  Hudson  explored? 

3.  How  many  years 
since    Washington 
was  inaugurated? 

4.  How  long  ago 
did    the    Mayflower 
reach  Plymouth? 

5.  How  many  years 
after   that    did   the 
English  capture  New 
York  from  the  Dutch? 

6.  How  many  years 

Landing  oi  the  Pilgrims  fr()m  the  DeclaratiOn 

of  Independence  to  the  next  Fourth  of  July  after  to-day  ? 

7.  How  long  after  Columbus    discovered  America  was 
the  landing  of  the  Pilgrims? 

8.  It  lacked  only  2  years  of  being  a  century  and  a  quar- 
ter from  the  battle  of  Lexington  to  that  of  Manila,  1898. 
When  was  the  battle  of  Lexington? 
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ORAL   EXERCISE 

1.  The  subtrahend  is  7,  the  minuend  21;  what  is  the 
difference  ?     How  much  is  21  minus  7  ? 

2.  The  difference  is  11,  the  minuend  16 ;  what  is  the 
subtrahend  ?     What  number  minus  16  equals  11  ? 

3.  The  subtrahend  is  27,  the  remainder  14 ;  what  is  the 
minuend  ?     27  minus  what  number  equals  14  ? 

4.  The  minuend  is  25  more  than  the  subtrahend ;  what 
is  the  difference? 

5.  The  subtrahend  is  47  less  than  the  minuend ;  what  is 
the  difference  ? 

6.  The    subtrahend   and  difference  together   equal    39 ; 
what  is  the  minuend  ? 

7.  Mr.    Roberts    owed    Mr.    Lambert    $75    yesterday. 
To-day  he  has  paid  him  $25.     What  balance  is  due? 

WRITTEN  EXERCISE 

Perform  these  subtractions,  and  check  every  answer  by 
adding  the  remainder  and  subtrahend.  See  how  many 
you  can  perform  in  five  minutes. 

1.  20,265  -  5927.  2.  32,502  -  27,635. 

3.  28,765  -  21,976.  4.  41,232  -  36,525. 

5.  81,463-29,658.  -  6.  75,000-29,127. 

7.  234,684  - 102,793.  8.  648,329  - 409,681. 

9.  642,306  -  609,008.  10.  920,102  -  735,008. 

11.  $435.27 -$107.62.  12.  $308.08 -$127.09. 

13.  $2087.50  -  $1296.49.          14.  $3042.50  -  $1209.87. 
15.  $62,341.75  -  $12,986.50.    16.  $42,350.50  -  $19,625.08. 
17.  $48,002.75  -  $31,609.50.    18.  $29,875.25  -  $20,975.26. 
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MULTIPLICATION 
ORAL  EXERCISE 

1.  Read  the  products  by  2  :  4,  7,  1,  9,  6,  2,  8,  3,  11,  5,  10. 
This  or  a  similar  set  of  numbers  should  be  written  on  the  board. 

2.  In  the  same  way,  read  rapidly  the  products  by  the 
various  numbers  from  3  to  10.     Also  by  20,  30,  100. 

3.  Count  by  2's  from  2  to  20,  and  give  the  multiplication 
table  of  2?s.     Give  the  multiplication  tables  from  3  to  10. 

4.  How  much  is  4  +  4  +  4  +  4  +  4?    5  times  4?     Mul- 
tiplication is  a  short  form  of  what  other  process  ? 

21.  Abstract  numbers.    A  number  that  does  not  refer  to 
any  particular  kind  of   object   or   measure   is   called  an 
abstract  number. 

For  example,  10,  42,  3|,  are  abstract  numbers. 

22.  Concrete  numbers.    A  number  that  refers  to  some  par- 
ticular kind  of  object  or  measure  is  called  a  concrete  number. 

For  example,  $10,  32  ft.,  6  mo.,  are  concrete  numbers. 

23.  Multiplication.    The  process  of  taking  one  number  as 
many  times  as  there  are  units  in  another  is  called  multi- 
plication. 

This  means  multiplication  by  an  abstract  integer.     Thus,  to 
multiply  $3  by  2  means  that  $3  is  taken  2  times. 

24.  Multiplicand.    The  number  mul-  $325  multi  lioand 
tiplied  is  called  the  multiplicand.  o         It'   1' 

25.  Multiplier.    The     number     by  p^  product 
which    we    multiply    is    called    the 

multiplier. 

26.  Product.    The   result   of    multiplying   is    called   the 
product. 
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27.  Nature  of  the  numbers.    It  is  therefore  seen  that 

1.  The  multiplier  must  be  thought  of  as  abstract. 

2.  The  product  is  like  the  multiplicand. 

That  is,  if  we  have  3  times  17  ft.,  the  3  is  abstract,  and  the 
product  is  feet,  like  the  multiplicand. 

28.  Multiple.    The  product  of  two  abstract  integers  is 
called  a  multiple  of  either. 

For  example,  35  is  a  multiple  of  7  and  of  5. 

29.  Factors.    The    numbers    which    multiplied    together 
make  another  number  are  called  its  factors. 

For  example,  the  factors  of  30  are  2,  3,  and  5. 

Teachers  are  advised  not  to  require  much  memorizing  of  defini- 
tions. The  important  thing  is  that  the  words  shall  be  used  correctly. 
Those  just  defined  are  rarely  heard  in  business.  In  reading  2  x  $6 
and  $6x2,  teachers  should  follow  the  custom  of  the  school.  The 
former  is  preferably  read  "two  times  $6,"  and  the  latter  u$6  mul- 
tiplied by  2."  In  order  not  to  confuse  children  who  have  learned 
other  ways  of  reading,  this  book  uses  the  word  times  where  there 
might  be  any  misunderstanding. 

30.  Power.    The  result  of  taking  a  number  any  number 
of  times  as  a  factor  is  called  a  y)ower  of  the  number. 

For  example,  2  x  2  =  4,  and  4  is  called  the  second  power,  or 
square,  of  2.  2  x  2  is  written  22.  So  2  x  2  x  2,  or  23,  is  the 
third  power  of  2.  It  is  also  called  the  cube  of  2. 

ORAL  EXERCISE 

1.  State  four  multiples  of  7  ;  of  3 ;  of  9  ;  of  11;  of  15. 

2.  State  the  factors  of  35 ;  of  77  ;  of  21 ;  of  49 ;  of  121. 

3.  State  the  squares  of  7,  6,  9,  8,  10,  11,  20,  100,  1000. 

4.  What  is  the  square  of  5?  the  cube  of  3?  the  fourth 
power  of  2?  the  cube  of  5?  of  2?  of  10? 
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MULTIPLICATION 


31.  The  process.    You  have  already  learned  that  in  multi- 
plying, for  example,  $635.50  by  215, 


This  is  the  complete  operation: 
$635.50 
215 
$3177.50       5  times  $635.50 

6355.00     10      « 
127100.00  200      "  « 


But  we  write  only  this: 
$635.50 
215 

317750 
63550 
127100 


$136632.50  215 


$136632.50 


32.  Zero   in   the   multiplier.     If    a   zero    appears    in   the 
multiplier, 

This  long  process  might  be  taken:     But  we  need  only  this: 


247 
305 
1235 
000 
741 


247 

350 
000 

1235 

741 


247 

305 

1235 

741 

75335 


247 
_350 
12350 
741 
86450 


75335    86450 


WRITTEN  EXERCISE 


Multiply: 

1.  923  x  936. 

3.  406  x  572. 

5.  206  x  302. 

7.  $41.27  by  237. 

9.  $309.25  by  406. 
11.  $234.56  by  129. 
13.  $802.75  by  308. 


2.  237  x  243. 

4.  560  x  437. 

6.  725  x  725. 

8.  $68.95  by  419. 
10.  $723.30  by  507. 
12.  $507.75  by  625. 
14.  $7235  by  5200. 


15.  $1245.25  by  209.    *  16.  $3005.75  by  2002. 
IT.  $8126.05  by  3030.    18.  $4040.40  by  4040. 


MULTIPLYING  BY  POWERS  OF  10  17 

MULTIPLYING  BY  POWERS  OF  10 
ORAL  EXERCISE 

1.  Multiply  by  10  :  10  ct.,  50  ct.,  $1.20,  $3.50. 

2.  Multiply  by  100 :  3,  42,  565,  $1.50,  $21.75. 

3.  Multiply  by  1000:  4,  7,  10,  40,  52,  100,  250. 

4.  State  a  short  way  of  multiplying  an  integer  by  10; 
by  100  ;  by  1000. 

5.  State  a  short  way  of  multiplying  a  decimal  by  10; 
by  100 ;  by  1000. 

33.  Multiplying  by  powers  of  10.    To  multiply  an  integer 
by  10,  annex  a  0;  by  100,  two  O's;  by  1000,  three  O's. 

34.  To    multiply    a    decimal   by    10,    move    the   decimal 
point  1  place  to  the  right ;   by  100,  2  places ;   by  1000,  3 
places. 

97 

Hence  to  multiply  27  by  40,  multiply  by  4  and  ^ 

annex  a  0.  1080 

Also  to  multiply  $25.16  by  300,  multiply  by  3  and      $25.16 

move  the  decimal  point  2  places  to  the  right. 

$7548 

WRITTEN  EXERCISE 

1.  210  times  $346.  2.  320  times  $421. 

3.  800  times  932  ft.  4.  700  times  864  rd. 

5.  9600  times  $4300.  6.  4300  times  $8250. 

7.  7000  times  $15.42.  8.  9000  times  $21.75. 

9.  6520  times  $12.50.  10.  2750  times  $31.02. 

11.  If  a  train  goes  48.2  mi.  an  hour,  how  far  will  it  go 
in  20  hr.,  at  the  same  rate? 

12.  If  it  costs  $14.75  a  year  to  educate  you,  how  much 
does  it  cost  to  educate  300  children,  at  the  same  rate  ? 
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ORAL   EXERCISE 

1.  On  the  blackboard,  multiply  68  by  5.    Divide  680  by  2. 

2.  On  the  blackboard,  multiply  $12.25  by  5.     Also  divide 
$122.50  by  2.     How  do  the  results  compare  ?     Tell  a  short 
way  of  multiplying  by  5. 

3.  Because  5  =  10  -r-  2,  to  multiply  an  integer  by  5  is 
the  same  as  to  annex  0  and  divide  by  what  number? 

4.  On   the  blackboard,   multiply   $42.74   by   50.     Also 
divide  $4274  by  2.     Compare  the  results. 

5.  Because  50  =  100  -=-  2,  to  multiply  by  50  we  may  first 
multiply  by  what  number,  and  then  divide  by  what  one  ? 

6.  On  the  blackboard,  multiply  $32. 56  by  25.    Also  divide 
$3256  by  4.     Compare  the  results.  .  Because  25  =  100  -=-  4, 
to  multiply  by  25  we  may  first  multiply  by  what  number, 
and  then  divide  by  what  other  number? 

35.  Aliquot   part.    A   number   that   will    exactly   divide 
another  is  called  an  aliquot  part  of  that  number. 

For  example,  5  is  an  aliquot  part  of  10,  and  both  25  and  50 
are  aliquot  parts  of  100. 

36.  Multiplying  by  aliquot  parts.      To  multiply  by  5,  multi- 
ply by  10  and  divide  by  2. 

To  multiply  by  50,  multiply  by  100  and  divide  by  2. 
To  multiply  by  25,  multiply  by  100  and  divide  by  4- 

WRITTEN  EXERCISE 

1.  Multiply  by  5 :  723,  $2500,  $47.40,  $666.60. 

2.  Multiply  by  50  :  237,  425  ft.,  $68.50,  $987.40. 

3.  Multiply  by  25 :  134,  802  ft.,  $49.60,  $384.40, 

4.  Multiply  by  500 :  16,  64,  726,  $42.80,  $124,40. 


REVIEW 
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THE  AMERICAN  CITY 

WRITTEN  EXERCISE 

1.  There  were  in  a  certain  year  19,075,847  of  our  people 
living  in  cities  having  a  population  of  25,000  or  more.    If 
this  was  |  of  our  total 

population,  what  was 
the  total? 

2.  In    the  .United 
States  there  were  re- 
cently 161  places  of 
more  than  25,000  in- 
habitants, 356  between 
8000  and  25,000,  and 
532  between  4000  and 
8000.   How  many  were 
there  having  more  than 
4000? 

3.  If  the   valua- 
tion of  the  land  and 
buildings    in   Buffalo 
is    $221,405,290;    in 
Indianapolis,  $94,935,- 

180;  in  New  Orleans,  $103,753,915;  and  in  St.  Louis, 
$316,041,190,  by  how  much  does  the  St.  Louis  valuation 
exceed  that  of  each  of  these  other  cities  ? 

4.  Including  the  suburbs,  the  population  of  Chicago  at 
the  beginning  of  the  century  was  1,939,327;  of  Philadel- 
phia, 1,738,192;  of  Baltimore,  656,047;  and  of  Louisville, 
292,502.     If  the  population  of   New   York  City  and  its 
suburbs  was  as  much  as  that  of  all  these  four  cities,  how 
much  was  it  ? 
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DIVISION 
ORAL  EXERCISE 

1.  How  much  is  10  times  $17  ?     How  many  times  is 
$17  contained  in  $170  ?     How  much  is  TV  of  $170  ? 

2.  How  many  times  is  $3  contained  in  $12?    in  $14, 
with  what  remainder?    in  $20?   in  $42?   in  $61? 

3.  If  the  product  of  two  numbers  is  35  ft.,  and  one  of 
the  numbers  is  7  ft.,  what  is  the  other?     If  one  of  the 
numbers  is  5,  what  is  the  other? 

37.  Division.    The  operation  by  which,  given  the  product 
of  two  numbers  and  one  of  them,  the  other  is  found,  is 
called  division. 

38.  Dividend  and  divisor.    The  given  product  is  called  the 
dividend  and  the  other  given  number  is  called  the  divisor. 

39.  Quotient  and  remainder.    The  number  found  by  division 
is  called  the  quotient.    The  part  of  the  dividend  remaining 
when  the  division  is  not  exact  is  called  the  remainder. 

The  teacher  should  recognize  that  it  is  possible  to  give  too  much 
attention  to  such  terms.  In  business  the  word  dividend  is  commonly 
used  in  another  way,  and  the  word  quotient  is  rarely  employed. 

40.  Two  kinds  of  division.    Because  10  times  $17  =  $170, 
therefore  $170  -s-  $17  =  10,  and  $170  -*- 10  =  $17. 

41.  If  the  dividend  and  divisor  are  concrete,  they  must  be 
alike,  and  the  quotient  is  abstract. 

For  example,  $170  -f-  $17  =  10.  This  is  sometimes  called 
measuring,  because  the  $170  is  measured  by  $17. 

42.  If  the  dividend  is  concrete  and  the  divisor  is  abstract, 
the  quotient  is  like  the  dividend. 

For  example,  $170  -^  10  =  $17.  This  is  sometimes  called 
partition,  because  the  $170  is  separated  into  10  equal  parts. 


DIVISION  21 

ORAL  EXERCISE 

1.  Divide  by  2 :  16,  24,  480,  248,  408,  418. 

2.  Divide  by  3 :  27,  36,  630,  963,  906,  615. 

3.  Divide  by  4 :  40,  84,  480,  844,  408,  816. 

4.  Divide  by  5 :  55,  60,  550,  555,  600,  655. 

5.  Divide  by  6 :  30,  66,  360,  606,  612,  726,  636. 

6.  Divide  by  7 :  63,  77,  350,  560,  497,  714,  775. 

7.  Divide  by  8 :  72,  56,  640,  648,  816,  968,  641. 

8.  Divide  by  9 :  63,  99,  720,  279,  819,  558,  633. 

9.  If  6  sheep  cost  $33,  how  much  will  1  cost  ?   2  ? 

10.  If  4  dictionaries  cost  $36,  how  much  will  1  cost? 

11.  If  1  dictionary  costs  $9,  how  many  can  be  bought 
for  $36?    for  $63?    for  $72?    for ,$99?    for  180? 

12.  A  school  paid  $96   for   school  desks   at    $3  each. 
How  many  were  bought?     How  many  at  $4  each? 

13.  If  4  school  desks  cost  $13,  how  much  will  1  cost? 
How  much,  if  5  cost  $16?   if  8  cost  $25?   if  6  cost  $21? 

WRITTEN   EXERCISE 

1.  If  11   acres  of  land  are  worth  $1485,  what  is  the 
average  price  per  acre?     How  much  are  4  acres  worth? 

2.  If  a  dealer  pays  $336  a  dozen  for  suits  of  ready-made 
clothes,  how  much  does  he  pay  per  suit  ?  for  7  suits  ? 

3.  A  man  pays  $1276  for  the  rent  of  a  city  house  for  11 
months.    At  this  rate,  how  much  does  he  pay  for  5  months  ? 

4.  A  wagon  dealer  pays  $1215  for  9  wagons.     At  this 
rate,  how  much  do  4  wagons  cost?    7  wagons? 

5.  At  the  rate,  of  $788  for  8  acres  of  land,  how  much 
must  a  man  pay  for  3  acres  ?  for  5  acres  ?  for  100  acres  ? 
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43.  The  process.    You  have  already  learned  how  to  divide. 
For  example,  to  divide  $1375.44  by  521, 

This  is  the  complete  operation:        But  we  write  only  this: 

$2.64  $2.64 

521  )$1375.44  521  )$1375.44 

1042  =  521  times  $2  1042 

333.44   still  to  be  divided  3334 

312.60  =  521  times  $0.60  3126 


20.84   still  to  be  divided  2084 

20.84  =  521  times  $0.04  2084 

Total  quotient  =  $2.64 

We  see  that  $1000-4-521  equals  no  thousands  of  dollars; 
$1300  -4-  521  equals  no  hundreds  ;  $1370  -f-  521  equals  no  tens  ;  but 
$1375  +  521  equals  about  $2.  (We  really  notice  that  13  -  5  =  2 
+  something.)  Subtracting  521  times  $2,  there  is  $333.44  still  to 
be  divided.  $333.40  -f-  521  equals  about  $0.60  (for  33  -*-  5  =  6  + 
something).  Subtracting  521  times  $0.60,  there  remains  $20.84, 
and  $20.84  +  521  =  $0.04.  Therefore  the  quotient  is  $2.64. 

44.  To  check  the  result.    We  have  seen  that  the  dividend 
is    the    product    of   the    quotient    and    divisor,    plus    the 
remainder,  if  any. 

In  the  above  example,  $1375.44  =  521  times  $2.64. 

45.  Remainders.    In  109  -*-  33  =  3,  with  a 
remainder  10  still  to  be  divided,  the  quotient 
is  written 


WRITTEN   EXERCISE 

1.  $863.24  -  321.       2.  $326.34  -*-  333.  3.  $626  -*-  25. 

4.  $260.02  -v-  302.       5.  $1000.01  -f-  201.  6.  $975  -s-  18. 

7.  $923.58  -s-  233.       8.  $9000.90  -5-  107.  9.  $456  -f-  33. 

10.  $425.30  ~-  120.     11.  $1235.40  -*-  225.  12.  $221  -*-  16. 


DIVIDING  BY  MULTIPLES  OF  10  23 

ORAL  EXERCISE 

1.  16  -5-  8 ;  160  -  80  ;  16,000  +  8000. 

2.  96  -s- 12  ;  9600  -  1200  ;  96,000  -*-  12,000. 

3.  132-5-11;  13,200-5-1100;  132,000-5-11,000. 

4.  200)8600 ;  200)8600  +  100;  200)8700;  200)8750. 

5.  Instead  of  dividing  17,280  by  90,  we  will  get  the 
same  result  by  dividing  what  number  by  9? 

6.  Instead  of  dividing  172,800  by  1200,  we  will  get  the 
same  result  by  dividing  what  number  by  12  ? 

46.  Dividing  by  multiples  of  10.  We  have  seen  that  just 
as  86  ft.  -5-  2  ft.  =  86  -5-  2,  so  8600  -5-  200  =  86-5-2.  In  the 
same  way,  in  dividing  8637  by  200  we  have 

200)8600  +  37       or    200)86|37 
43      +  Jfo  43  ffo 

WRITTEN  EXERCISE 

1.  46,400  -5-  800.  2.  46,800  -*-  900. 

3.  42,000  -5-  3000.  4.  160,000  -5-  5000. 

5.  102,000  -  3400.  6.  294,000  +.  4200. 

7.  276,000  -5-  7000.  8.  814,200  -5-  3000. 
9.  354,200-75,000,  10.  489,100-^63,000. 

11.  At  260  mi.  a  day,  how  long  would  it  take  a  steamer 
to  go  from  San  Francisco  to  Guam,  5200  miles  ? 

12.  At  a  certain  temperature  sound  travels  1132  ft.  a 
second.     How  long  will  it  take  it  to  travel  23,772ft.? 

13.  In  one  year  the  receipts  of  the  Chicago  post  office 
were  $7,713,800.     How  much  did  they  average  per  day? 

14.  When  the  annual  expenses  of  our  government  were 
$479,250,000,  how  much  were  the  average  daily  expenses  ? 
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ORAL   EXERCISE 

47.  Rapid  oral  work.  In  adding  26  and  45  begin  with  the 
tens,  saying:  26,  66,  71.  In  subtracting  follow  the  first 
plan  on  page  10,  or  in  the  case  of  75  —  48  think  :  75  —  40 
—  8  =  35  —  8  =  27.  In  multiplying  by  a  two-figure  mul- 
tiplier it  is  better  to  begin  with  the  tens,  as  in  12  times 
24,  where  we  should  think :  240  +  48  =  288. 


1. 

4. 

29  +  67. 
78  +  96. 

2. 
5. 

48  +  96. 

89  +  48. 

3. 
6. 

63  +  78. 
67  +  93. 

7. 

69  +  92.  ' 

8. 

83  +  49. 

9. 

78  +  87. 

10. 

160 

+  75. 

11. 

230 

+  93. 

12. 

420 

+  88. 

13. 

125 

+  86. 

14. 

137 

+  68. 

15. 

142 

+  81. 

16. 

562 

+  120. 

17. 

287 

+  130. 

18. 

329 

+  120. 

19. 

63  -  21. 

20. 

52  -  22. 

21. 

67  -  38. 

22. 

81  -  57. 

23. 

92  -  39. 

24. 

83  -  68. 

25. 

121 

-30. 

26. 

146 

-60. 

27. 

153 

-73. 

28. 

260 

-140. 

29. 

320 

-110. 

30. 

430 

-160. 

31. 

275 

-185. 

32. 

263 

-143. 

33. 

328 

-108. 

Multiply  in  Exs.  3J^-Jf5 : 

34.  241  by  2.  35.  323  by  3.  36.  420  by  2. 

37.  210  by  3.  38.  410  by  5.  39.  320  by  4. 

40.  430  by  3.  41.  530  by  3.  42.  610  by  6. 

43.  810  by  9.  44.  800  by  11.  45.  500  by  12. 

46.  819  -  9.  47.  784-8.  48.  455-7. 

49.715+5.  50.312-4.  51.273-3. 

52.  612-12.  53.  781-11.  54.  340-20. 

55.  720-12.  56.  891  +  11.  57.  620-20. 

58.  840  +  40.  59.  990  +  30.  60.  840-60. 
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ORAL   EXERCISE 

Find  the  cost  of  all  the  items  in  Exs.  1-^5: 

1.  Tea  @  98?,  and  coffee  @  49/. 

2.  4  yd.  silk  @  $1.20  a  yard. 

3.  Flour  @  39/,  and  cheese  @  28/. 

4.  Biscuits  @  24 /,  and  cake  @'37/. 

5.  A  book  @  65/,  and  a  hat  @  $1.75. 

Find  the  price  per  pound,  ounce,  or  piece,  in  Exs.  6—11 : 

6.  6  Ib.  of  figs  cost  $1.08. 

7.  9  cans  of  soup  cost  $1.17. 

8.  20  oz.  of  olive  oil  cost  64/. 

9.  60  cakes  of  soap  cost  $2.70. 

10.  50  Ib.  of  dried  apples  cost  $5.25. 

11.  8  Ib.  of  English  walnuts  cost  $1.28. 

WRITTEN  EXERCISE 

1.  273  +  421  +  68  +  9026  +  34,379  +  75  +  286. 

2.  3972  +  8298  +  4000  +  17,625  +  31  +  9  +  407. 

3.  4269  +  193,481  +  17,286  +  81,298  +  4876  +  923. 

4.  876,481-298,327.  5.  298,008-43,661. 
6.  173,209-106,492.              7.  381,200-179,699. 
8.  400,100-199,298.             9.  673,100-194,287. 

10.  65,664 -f- 456.  11.  77,112 --  189. 

12.  221,336-^102.  13.  328,320  -=-  360. 
14.  7,605,920^-112.                15.  7,913,576  -s-  209. 

16.  628  x  325.          17.  872  x  896.         18.  469  x  832. 
19.  1268  x  3472.      20.  2081x6235.      21.  4287  x  3009. 
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OUR  COUNTRY'S  FOOD  SUPPLY 

48.  Wheat.  This  great  food  product  brings  to  our  farmers 
three  or  four  hundred  million  dollars  a  year. 

WRITTEN  EXERCISE 

1.  If  43,525,000  acres  of  wheat  in  this  country  produce 
on  an  average  13  bu.  to  the  acre,  what  is  the  total  yield? 

2.  If  Kansas 
produces   82,368,- 

)  000  bu.  a  year, 
which  is  12,000 
times  as  much  as 
Connecticut,  how 
much  does  Con- 
necticut produce  ? 

3.  If  the  wheat 
crop  of  the  world 
is    2,586,000,000 
bu.  a  year,  and  if 
the  United  States 
produces  ^  of  it, 
how  many  bushels 
does  it  produce  ? 

4.  If  the  United 
States  produces 
547,303,000  bu.  of 
wheat  in  one  year, 

worth  70/  a  bushel,  what  is  the  total  value  of  the  crop  ? 

5.  If  the  value  of  the  Minnesota  yield  of  wheat  averages 
$32,560,000  a  year,  and  this  is  4400  times  that  of  New 
Hampshire,  what  is  the  value  of  the  yield  of  the  latter? 
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49.  Corn.  Another  of  the  great  food  products  of  the 
country  is  corn.  The  greatest  corn-producing  states  are 
Iowa,  Illinois,  Nebraska,  Missouri,  Kansas,  and  Indiana. 


WRITTEN  EXERCISE 

1.  When  this  country  produced  2,105,102,400  bu.  of  corn 
a  year,  averaging  25  bu.  to  the  acre,  how  many  acres  had 
we  in  corn  ? 

2.  If  3-  bu.  of  corn  could  then  be  bought  for  $1,  what 
was  the  total  value  of  this  yield  of  2,105,102,400  bu.? 

3.  When  Iowa's  annual  product  amounted  to  305,800,000 
bu.,  this  was  how  many  times  the  440,000  bu.  produced  by 
Maine  ? 

4.  To  transport  1000  Ib.  of  corn  from  St.  Louis  to  New 
Orleans  by  river  costs    $1.     How   much  will  it  cost   to 
transport  1750  tons  ? 

5.  If  the  average  value  of  corn  for  each  of  the  46,610 
acres  given  to  it  in  Connecticut  in  a  certain  year  was  $21, 
and  for  each  of  the  4,031,600  acres  in  Indiana  $13,  what 
was  the  entire  value  of  the  corn  crop  of  each  state  ? 

6.  If  the  average  annual  corn  crop  per  acre  is  40  bu.  in 
Wisconsin,  36  bu.   in  Maine,  37  bu.  in  New  Hampshire, 
38  bu.  in  Massachusetts,  38  bu.  in  Indiana,  and  38  bu.  in 
Iowa,  find  the  average  by  adding  and  dividing  by  6. 
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50.  Cattle.  The  greatest  beef-producing  states  are  Texas, 
Iowa,  and  Kansas.  The  greatest  stock  yards  and  packing 
houses  in  the  world  are  in  Chicago. 


A  Texas  Cattle  Kanck 
WRITTEN   EXERCISE 

1.  If  Texas  has  4,533,897  head  of  cattle,  valued  at  $17 
a  head,  how  much  are  they  all  worth  ? 

2.  If  Kansas  has  2,076,489-  head  of  cattle,  valued  at  $27 
a  head,  how  much  are  they  all  worth? 

3.  If  Iowa  has  2,163,584  head  of  cattle,  valued  at  $31  a 
head,  how  much  are  they  all  worth  ? 

4.  If  this  country  sold  55,553,750  Ib.  of  canned  beef  in 
a  certain  year,  at  9  ct.  a  pound,  what  was  the  total  value  ? 

5.  In  a  year  when  the  census  showed  69,335,832  cattle  in 
this  country,  their  value  was  estimated  at  $1,525,388,304. 
What  was  the  average  value  per  head  ? 

6.  In  a  year  when  the  census  showed  18,108,666  cows 
kept  for  milk,  their  value  was  estimated  at  $543,259,980. 
What  was  the  average  value  per  head? 

7.  The  number  of  cattle  being  raised  for  food  in  the 
United  States  in  1880  was  21,231,000,  and  our  popula- 
tion was  50,155,783.     In  1900  the  number  of  cattle  was 
27,610,054,  and  our  population  was  76,303,387.    What  was 
the  increase  in  cattle  and  in  population  in  the  20  years  ? 
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51.  The  stock  yards.  The  Chicago  stock  yards  are  the 
center  of  the  great  beef  industry.  From  the  packing 
houses  the  meat  is  shipped  in  refrigerator  cars,  and  goes 
to  various  parts  of  the  world. 


WRITTEN  EXERCISE 

1.  In  one  year  the  receipts  from  the  beef  industry  of 
the  country  were   $800,000,000,  of  which  TV  was  profit. 
How  much  was 

profit? 

2.  If,    out   of 
every    100    Ib. 
of    an   animal's 
weight,  56  Ib.  is 
salable  as  meat, 
how  much  sala- 
ble meat  is  there 
in  a  1150-lb.  ani- 
mal?    What  is 

it  worth  at  $8.00  a  hundred,  adding  $1.50  for  preparing 
the  meat  for  shipment  ? 

3.  If  4,489,500  cattle  were  shipped  to  some  stock  yards 
in  one  year,  what  was  the  average  per  day? 

4.  An  eastern  dealer  buys  10,000  Ib.  of  beef  a  month,  at 
14  ct.  a  pound,  and  sells  it  on  an  average  of  19  ct.  a  pound. 
How  much  are  his  profits  a  month? 

5.  In  50  years  the  value  of  the  beef  produced  annually 
in  this  country  rose  from   $11,981,642  to   $785,562,442. 
How  much  was  the  average  annual  increase  in  value? 

6.  If  700  Ib.  of  meat  are  f  sold  by  a  packing  house  for 
$63,  and  it  costs  $1  a  hundred  to  ship  it  to  New  York, 
how  much  does  it  cost  a  pound  delivered  in  New  York  ? 
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FACTORS  AND  MULTIPLES 
ORAL   EXERCISE 

1.  What  do  you  mean  by  the  factors  of  a  number? 

2.  Name  two  factors  of  35  ;  of  77 ;  of  26 ;  of  34. 

3.  Name  three  factors  of  30  ;  of  70;  of  66  ;  of  110. 

4.  Name  a  factor  that  is  common  to  both  35  and  45. 

5.  Name  two  factors  common  to  both  30  and  48. 

6.  In  reducing  f  to  ^  we  found  in  primary  arithmetic  that 
we  could  divide  both  terms  by  2,  or  cancel  the  2.     What 
factor  do  we  cancel  in  reducing  f  to  its  lowest  terms,  J  ? 

7.  Name  the  factors  to  be  canceled  in  reducing  to  lowest 
terms  f ,  f ,  -fo,  f,  T\,  |f,  %%.     What  need  have  we  found 
for  factors  in  arithmetic? 

52.  Common  divisor.    A  factor  that  is  common  to  two  or 
more  numbers  is  called  a  common  divisor. 

For  example,  5  is  a  common  divisor  of  35  and  45,  as  we  found 
in  Ex.  4.  It  might  be  called  a  common  factor,  but  common 
divisor  is  the  name  usually  given  it. 

53.  Greatest  common  divisor.    The  greatest  factor  common 
to  two  or  more  numbers  is  called  their  greatest  common 
divisor  (g.c.d.). 

For  example,  although  3  is  a  common  divisor  of  12,  18,  and 
48,  the  number  6  is  the  greatest  common  divisor. 

54.  Finding  the  g.c.d.    The  greatest  common  divisor  of 
such  numbers  as  we  shall  meet  in  fractions  is  easily  found. 

For  example,  consider  12  and  30.     We  see  that 

12  =  2  x  3  x  2,  30  =  2  x  3  x  5, 

and  that  2  and  3  are  the  only  common  factors.     Therefore  2x3, 
or  6,  is  the  greatest  common  divisor. 
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ORAL   EXERCISE 

1.  Name  a  common  divisor  of  20  and  22 ;  16  and  36. 

2.  Name  the  greatest  common  divisor  of  75  and  100. 

3.  Which,  of  these  numbers  have  no  factors  excepting 
one  and  themselves :  4,  5,  6,  7,  10,  11,  12,  13  ? 

4.  In  reducing  ^f  to  lowest  terms  is  it  sufficient  to  can- 
cel the  common  divisor  2  ?    What  kind  of  common  divisor 
must  be  canceled  in  reducing  a  fraction  to  lowest  terms? 

55.  Prime  number.    A  number  that  has  no  factors  except 
itself  and  1  is  called  a  prime  number. 

For  example,  7,  11,  17  are  prime  numbers. 

56.  Composite  number.    A  number   not   prime   is   called 
composite. 

57.  Even  numbers.    A  number  which  contains  the  factor 
2  is  called  an  even  number. 

58.  Odd  numbers.    Numbers  that  are  not  even  are  called 
odd  numbers. 

59.  Prime  factors.    Factors  that  are  prime  numbers  are 
called  prime  factors. 

For  example,  the  prime  factors  of  68  are  2,  2,  and  17. 

60.  Mutually  prime  numbers.    Numbers  that  have  no  com- 
mon factors  are  said  to  be  prime  to  each  other. 

For  example,  12  and  35  are  prime  to  each  other. 

WRITTEN  EXERCISE 

1.  Make  a  list  of  prime  numbers  to  100 ;  of  odd  numbers. 

2.  Find  the  prime  factors  of  54  5  of  48;  of  64;  of  77. 

3.  Find  the  greatest  common  divisor  of  96,  60,  and  36. 
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ORAL    EXERCISE 

1.  Is  2  a  factor  of  14?    of  27?    of  50?    of  45?    of  600? 
How  do  you  tell  whether  2  is  a  factor  of  a  number  ? 

2.  Is  2  a  factor  of  10?  of  any  number  of  10's  ?     Then  is 
it  a  factor  of  any  number  if  it  is  a  factor  of  the  units  ? 

3.  Is  5  a  factor  of  20  ?   of  78?   of  45?   of  72?    of  800? 
How  do  you  tell  whether  5  is  a  factor  of  a  number  ? 

4.  Is  5  a  factor  of  10  ?  of  any  number  of  10's  ?     Then  is 
it  a  factor  of  any  number  if  it  is  a  factor  of  the  units  ? 

61.  Divisible  numbers.    When  we  speak  of  one  number 
being  divisible  by  another  we  mean  exactly  divisible. 

62.  Divisibility  by  2.   A  number  is  divisible  by  2  if  the 
units  are  so  divisible. 

For  example,  64,  or  60  +  4,  must  be   divisible  by  2  if  4  is 
so  divisible,  because  60  is  divisible  by  2. 

63.  Divisibility  by   5.    A  number   is  divisible  by  5  if  it 
ends  in  0  or  5. 

64.  Divisibility  by  3.    A  number  is  divisible  by  3  if  the 
sum  of  its  digits  is  so  divisible. 

For  example,  411  is  divisible  by  3  because  4  +  1  +  1  is. 

WRITTEN   EXERCISE 

1.  Which  of  these  are  divisible  by  2 :  660,  4907,  6255, 
3027,  1356,  5790,  2371,  4196,  2005,  37,268,  125,474? 

2.  Which  of  these  are  divisible  by  5  :  660,  7620,  4867, 
7075,  3200,  4035,  9636,  8124,  3672,  12,475,  374,465? 

3.  Which  of  these  are  divisible  by  3 :  660,  1236,  5778, 
9102,  8328,  3444,  1239,  9876,  4004,  7117,  31,476,  307,983, 
206,340,  475,633,  2,124,816,  4,216,872,  15,681,123? 
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ORAL  EXERCISE 

1.  State  the  prime  factors  of  15,  18,  27,  35,  42,  75. 

2.  State  one  factor  of  395,  123,  777,  692,  1275,  1263. 

3.  Which  of  these  are  divisible  by  3  :   77,  609,  1203? 

4.  Which  of  these  are  divisible  by  2  :  68,  4973,  2870? 

65.  Other  tests.    There  are  various  tests  of   divisibility 
besides  those  on  page  32.     They  are  easily  illustrated  or 
explained,  and  may  be  given  or  not  as  the  teacher  prefers. 
The  more  important  are  the  following. 

66.  Divisibility  by  4.    A  number  is  divisible  by  4  if  the 
number  represented  by  the  two  right-hand  figures  is  so 
divisible. 

67.  Divisibility  by  6.    A  number  is  divisible  by  6  if  it  is 
even  and  if  the  sum  of  its  digits  is  divisible  by  3. 

68.  Divisibility  by  8.    A  number  is  divisible  by  8  if  the 
number  represented  by  the  three  right-hand  figures  is  so 
divisible. 

69.  Divisibility  by  9.    A  number  is  divisible  by  9  if  the 
sum  of  its  digits  is  so  divisible. 

70.  Divisibility  by  11.    A  number  is  divisible  by  11  if  the 
difference  between  the  sums  of  the  digits  in  its  even  and 
odd  places  is  so  divisible. 

For  example,  430,507  is  divisible  by  11,  for  7  +  5  +  3  =  15,  and 
0  +  0  +  4  =  4,  and  15  -4=  11. 

71.  Finding  prime  factors.    Find  the  prime  factors 

of  2310. 

5)1155 

By  §  62,  2  is  a  factor.  By  §  63,  5  is  a  factor  of  the  3x031 
other  factor,  1155.  By  §  64,  3  is  a  factor  of  the  other  7Y77 
factor,  231.  It  is  easy  to  see  that  7  and  11  are  factors  ~Jl 

of  77.     Hence  the  prime  factors  are  2,  5,  3,  7,  11. 
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72.  Finding  the  g.c.d.    In  the  same  way  it  is  easy  to  find 
the  greatest  common  divisor  of  numbers. 

For  example,  to  find  the  greatest  common  divisor  of  231  and 
660.     Factoring  660  and  231  as  here  shown, 

we  have  3)231      2)660 

231  =  3  x  Y  x  11,  7)77      2)330 

and             660  =  2  x  2  x  3  x  5  x  11,  n       QyTgH 

in  which  3  and  11  are  the  only  common  factors.  .                     5~)55 

Therefore  3  x  11,  or  33,  is  the  greatest  com-  -^1 
mon  divisor. 

WRITTEN  EXERCISE 

Find  the  prime  factors  of  the  numbers  in  Exs.  1-30: 


I. 

6. 
11. 
16. 
21. 
26. 

775. 
891. 
130. 
8910. 
2970. 
6300. 

2. 

7. 
12. 
17. 
22. 

27. 

420. 
147. 
462. 
1250. 
1375. 
1875. 

3. 
8. 
13. 
18. 
23. 
28. 

385. 
297. 
390. 
2430. 
5390. 
1215. 

4. 
9. 
14. 
19. 
24. 
29. 

352. 
176. 
285. 
1280. 
1568. 
3645. 

5. 
10. 
15. 
20. 
25. 
30. 

320. 
336. 
375. 
1024. 
1331. 
10,935. 

Find  the  greatest  common  divisor  in  Exs.  31—48: 

31.  147  and  350.  32.  128,  352,  and  160. 

33.  130  and  195.  34.  125,  175,  and  275. 

35.  444  and  888.  36.  165,  385,  and  220. 

37.  720  and  1728.  38.  1024,  1280,  and  1792. 

39.  1536  and  3584.  40.  1001,  5390,  and  7700. 

41.  3125  and  1000.  42.  1650,  1155,  and  1485. 

43.  1440  and  1728.  44.  1250,  1875,  and  2500. 

45.  1875  and  2500.  '  46.  1010,  2121,  and  2727. 

47.  1275  and  1775.  48.  2575,  2060,  and  9270. 
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ORAL   EXERCISE 

1.  Name  two  multiples  of  5  ;  of  7;  of  9  ;  of  11. 

2.  Name  a  multiple  that  is  common  to  3  and  5. 

3.  The  multiples  35  and  70  are  common  to  5  and  7. 
Which  is  the  least  multiple  that  is  common  to  5  and  7  ? 

4.  In  the  same  way  name  the  least  common  multiple  of 
2  and  3,  and  then  name  two  other  multiples. 

73.  Common  multiple.    A  multiple  of  each  of  two  or  more 
numbers  is  called  a  common  multiple  of  the  numbers. 

74.  Least  common  multiple.    Of  all  the  common  multiples 
of  two  or  more  numbers  the  least  is  called  the  least  common 
multiple  (l.c.m.). 

For  example,  24  is  a  common  multiple  of  4  and  6,  but  12  is 
the  least  common  multiple. 

75.  Finding  the  l.c.m.    The  least  common  multiple  of  two 
numbers  is  easily  found  if  their  factors  are  known. 

Thus,  to  find  the  least  common  multiple  of  16  and  40.     We  see 
that  16  =  2  x  2  x  2  x  2,  and  40  =  2  x  2  x  2  x  5. 

To  be  a  multiple  of  16,  the  least  common  multiple  must  contain 
2x2x2x2,  and  to  contain  40  it  must  also  contain  5.  There- 
fore 2  x  2  x  2  x  2  x  5,  or  80,  is  the  least  common  multiple. 

WRITTEN   EXERCISE 

Find  the  least  common  multiple  of: 

1.  30  and  70.  2.  77  and  110.          3.  28  and  32. 

4.  64  and  96.  5.  9,  12,  and  50.       6.  3,  8,  and  96. 

7.  5,  15,  and  75.  8.  6,  33,  and  96.  9.  10,  25,  and  50. 

10.  8,  16,  and  64.  11.  4,  63,  and  135.  12.  16,  72,  and  96. 

13.  7,  15,  and  51.  14.  27,  54,  and  84.  15.  72,  66,  and  111. 
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COMMON   FRACTIONS 


ORAL    EXERCISE 


1.  When  anything  is  divided  into  3  equal  parts,  what  is 
each  part  called  ?  into  5  equal  parts  ?  into  12  equal  parts  ? 

2.  What  part  of  A  is 
shaded?  of  B?  of  C? 


From  A  we   see   that 
•J-    equals    how    many 
sixths  ?  from  B,  that  -J-  equals  how  many  sixths  ? 

3.  How  many  sixths  of  the  rectangle  make  the  whole 
rectangle?     How  many  thirds?     How  many  halves? 

4.  Cube  A  is  what  part 
as  large  as  B  ?  as  C  ?    B  is 
what  part  as  large  as  C  ? 

5.  If  C  is  called  1,  what 
is  A?  B?     If  B  is  called 

1,  what  is  A?  C?     If  A  is  called  1,  what  is  B?  C? 

6.  Each  small  rectangle  is  what 
part  of  the  whole  rectangle  ?  Each 
black  triangle  is  what  part  of  the 
whole  rectangle?  What  does  this 
tell  you  about  J  of  ^  ? 

7.  From  the  picture  show  that  T\  of  the  rectangle  is 
^  of  ^  of  it ;  also  that  T\  =  J  ;  also  that  T\  =  J  ;  also  that 
T\  =  J ;  also  that  |§  =  j ;  also  that  ||  =  f . 

8.  Name  other  fractions  to  which  the  following  are  equal : 
T%>  T\>  ib  27i>  A>  48o>  if.  it?  if>  if.  if • 

76.  Unit.    Any  one  thing  is  called  a  unit. 

77.  Fraction.  One  or  more  of  the  equal  parts  of  a  unit  is 
called  Si  fraction. 
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78.  Denominator.  The    number   which    shows   into    how 
many  equal  parts  a  unit  has  been  divided  is  called  the 
denominator. 

For  example,  a  sphere  has 
been  divided    into  4   equal     _J| 
parts,  and  B  is  J  of  it.    Then 
4  is  the  denominator. 

We  read  ^  ft.  "  one  third  of  a  foot." 

79.  Numerator.  The    number    which    shows    how    many 
parts  have  been  taken  to  make  a  fraction  is  called  the 
numerator. 

In  the  fraction  f ,  3  shows  the  number  of  fourths  that  have 
been  taken,  and  is,  therefore,  the  numerator. 

80.  Terms.  The  numerator  and  denominator  together  are 
called  the  terms  of  the  fraction. 

81.  Common  fraction.  A  fraction  which  has  both  terms 
expressed  is  called  a  common  fraction. 

For  example,  f,  f,  J,  T6o,  but  not  a  decimal  fraction  like  0.6. 

82.  Proper  fraction.  A  fraction  whose  numerator  is  less 
than  the  denominator  is  called  &  proper  fraction. 

For  example,  f ,  fa  TJT,  *fe. 

83.  Unit  fraction.  If  the  numerator  is  1,  the  fraction  is 
called  a  unit  fraction. 

For  example,  C  is  £  of  a  sphere. 

84.  Improper  fraction.  A  fraction  whose  numerator  equals 
or  exceeds  the  denominator  is  called  an  improper  fraction. 

For  example,  A  is  £  of  a  sphere,  and  A  +  C  is  f . 

85.  Mixed  number.  The  sum  of  a  whole  number  and  a 
fraction  is  called  a  mixed  number. 

For  example,  if  sphere  A  is  1,  A  +  B  is  1 J,  A  +  C  is  \\. 
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ORAL    EXERCISE 

Read  aloud  the  following: 

i.  H-        2.  H-       3-  H  in-       4-  A-         5-  yJcr  A. 

6.  ft.  1.   ft.         8.    3^  mi.      9.   &  rd.     10.   T|¥  in. 

11.  2f.        12.  3J.      13.  9§.  14.  8T\.       15.  25f  in. 

16.  $12J.   17.  33J.    18.  15/T.        19.  9g\.       20.  157J. 

21.  A  cubic  inch  is  TTV^  cu.  ft.,  or  4^-3-  cu.  yd. 

22.  An  inch  is  ft  ft.,  ^  yd.,  T^¥  rd.,  or  ^^  mi. 

23.  An  ounce  is  ft  lb.,  or  ^^1^^  T.,  and  1  Ib.  is 


WRITTEN   EXERCISE 

Write  the  fractions  or  mixed  numbers  in  Exs.  1-10: 

1.  Sixty  eighty-firsts.  2.  Twenty-seven  fiftieths. 

3.  Thirty-five  fortieths.        4.   Seventeen  eighteenths. 

5.  Nineteen  thousandths.     6.  Seventy-seven  sixtieths. 

7.  Eight  two-hundredths.     8.  Five  one-hundred-tenths. 

9.  Two  hundred  twenty-seven  one-hundred-sixteenths. 

10.  Five  hundred  one  two-thousand-eight-hundred-sevenths. 

Write  in  words  the  following  : 

11-    9,  I,  T6T,  TV  12.    TV,  Tgn,  T^,  ?§f 

"•   if-  H,  H,  tf       .  14.   A,  1§J,  f  |4,  5VA- 

15.  If,  251,621,  93J.  16.  1T\,  C6|,  125  j,  137J. 

17.  2f  ,  13JV,  68jf  ,  71H-  18-  4A,  73^T,  234/F,  341-^. 

19.  $125.12^,  $6.66§.  20.  $333.33$,  $275.16$. 

21.  $135.87J,  $14.371.  22.  f  112.16J,  $235.45$. 

In  practical  business,  |  ct.  and  over,  in  the  final  result,  is  called 
1  ct.;  less  than  J  ct.  is  neglected  in  most  cases. 
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REDUCTION  OF  FRACTIONS 
ORAL  EXERCISE 

1.  If  A  is  1,  B  shows  there  are  how  many  halves  in  1  ? 

2.  C  shows  how  many  fourths  in  1  ?    in  J? 

3.  D  shows  that  £  equals  how  many  eighths  ?    J  =  |. 

4.  E    shows   that   J  =  £.      |  =  £.    A  •^^M***^^ 


.  B  t^^ 

5.  In   E   point    to    the    twelfths. 

r;  b-^^ 

Tell  how  many  twelfths  equal  a  cer- 
tain number  of  ninths,  sixths,  thirds,    D  ^^~ 
and  halves. 

6.  In    F   tell    as    you    did    in    E 

the  relations  between  the  fifths  and         ^  ^  ^  ^_.^_. 

tenths  ;  the  fifths  and  fifteenths.  F 


86.  Multiplying   or   dividing  terms.    We   have  found,  as 
in  primary  arithmetic,  that 

Multiplying  or  dividing  both  terms  of  a  fraction  by  the  same 
number  does  not  change  its  value. 

22x24  8        8-24 

For  example,  -  =  ^  =  -,  and  -  =  ^-^  =  -- 

87.  Canceling.    Dividing  both  terms  of  a  fraction  by  the 
same  factor  is  called  canceling  the  factor. 

88.  Reduction.    Changing  the  form  of  a  fraction  without 
changing  the  value  is  called  reducing  the  fraction. 


WRITTEN   EXERCISE 

Draw  pictures  like  those  above  to  show  the  following : 
1.  |  =  A-         2.   A  =  I  =  I  -  1-         3.   |  =  |  =  H  =  § 
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ORAL    EXERCISE 

1.  From  the  picture  J  equals  how  many  eighths  ?  how 
many  fourths  ? 


89.  Reduction  to  higher  terms.  A  frac- 
tion is  said  to  be  reduced  to  higher  terms 
when  the  terms  are  made  larger. 


2.  From  the  picture  f  equals  how  many  fourths? 

90.  Reduction  to  lower  terms.    A  fraction  is  said  to  be 
reduced  to  lower  terms  when  the  terms  are  made  smaller. 

91.  Eeduce  f  f  ^°  l°wer  terms. 

By  §  86  we  may  divide  both  terms  by  any  number  without 
changing  the  value  of  the  fraction.  By  §  63,  5  is  a  factor,  and, 
by  §  64,  3  is  a  factor.  Dividing  by  5  and  3,  f  f  =  f  . 

92.  Eeduce  f  to  twenty-firsts. 

By  §  86  we  may  multiply  both  terms  by  any  number  without 
changing  the  value  of  the  fraction.  Since  21  H-  7  =  3,  we  multi- 
ply both  terms  by  3,  and  f  =  -£T. 


WRITTEN   EXERCISE 

1.  Eeduce  to  lower  terms  :  T<^,  Jf,  ||,  if,  £f  ,  Jf  . 

2.  Eeduce  to  fifteenths  :  J,  f  ,  &,  f  J,  J$,  f  §,  |§,  ^. 

3.  Eeduce  to  sixteenths  :  j,  |,  J,  J  J,  f  |,  f  f  ,  ft%,  f  £ 

4.  Eeduce  to  fiftieths  :  fc  f,  ^,  ^,  ^  TVo?  23o6o?  A5o- 


5.  Eeduce  to  thirty-seconds  : 


6.  Eeduce  to  hundredths  :  |,  f  ,  -ft,  ^,  45,  ^,  ^^  t»«- 

7.  Eeduce  to  one-hundred-forty-fourths  :  T\,  f  ,  ^¥6g,  |^. 

8.  Eeduce  J  and  -^  to  fractions  having  the  denominator 
24  ;  the  denominator  72  ;  the  denominator  216. 
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INTEGERS  AND  MIXED  NUMBERS  TO  IMPROPER 
FRACTIONS 

ORAL  EXERCISE 

1.  How  many  half  hours  in  an  hour?  in  3  hours? 

2.  How  many  quarter  hours  in  an  hour  ?  in  2  hours  ? 

3.  How  many  halves  in  1?  in  3?    How  many  fourths? 

4.  How  many  quarters  in  $1?  in$l£?  in$2£?  in$3f  ? 

5.  Express  as  fourths  :  1,  1£,  2J,  3f,  5,  7,  8j,  10,  50,  80. 

6.  Express  as  halves  :  1,  2£,  3,  4,  4J,  6,  15,  37J,  70, 100. 

93.  Reduction  to  an  improper  fraction.    Reduce   5-J  to  an 
improper  fraction. 

8  5  x  8      40      40      7      47 

Since  1  =  -,  5  =  —  =T5     -gHrg-g- 

7.  How  do  you  reduce  a  mixed  number  to  an  improper 
fraction  ? 

WRITTEN   EXERCISE 

Reduce  as  directed  in  Exs.  1-9: 

1.  7  to  sixths.          2.  9  to  sevenths.       3.  6  to  tenths. 

4.  8  to  elevenths.    5.  11  to  sixths.         6.  13  to  fourths. 

7.  9  to  halves.          8.  9  to  twentieths.  9.  15  to  -thirds. 
Reduce  to  improper  fractions : 

10.  5§.         11.  6J.          12.  7f.          13.  8^.       14.  C>2. 
15.   3|.  16.  4|.          17.   6f .  18.   9f\.        19.   7T\. 

20.   8|.  21.   6f.  22.   8T\.         23.   7T\.        24.   8T\. 

25.  16§.        26.  121.        27.  33J.        28.  66f.       29.  2|f. 
30.  333£.     31.  166f.     32.  666f.      33.  125f     34.  43§J. 
35.  146f.     36.  235f.     37.  825f      38.  999^.     39.  675J. 
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IMPROPER  FRACTIONS  TO  INTEGERS  OR  MIXED 
NUMBERS 

ORAL  EXERCISE 

1.  Express  2£  as  halves ;  f  as  a  mixed  number. 

2.  In  $5  how  many  half  dollars  ?     Express  5  as  halves. 
Express  \°-  as  an  integer;  also  y,  2?°,  33°,  %$. 

3.  Express  as  integers  :  -1/,  -1/-,  ^-,  y-,  2/-?  VV- 

4.  Express  as  mixed  numbers  :  *f-9  -1/-,  ^°-,  f §?  3T7-?  ^J. 

94.  Reduction  to  an  integer  or  a  mixed  number.    Keduce  J-|± 
to  an  integer  or  a  mixed  number. 

Since  |  means  that  1  has  been  divided  into  5  equal  parts,  ^f^ 
means  that  124  x  1  has  been  divided  into  5  equal  parts.  That 
is,  if4  means  the  same  as  124  -*•  5. 

Therefore  if ±  =  124  •*-  5  =  24f . 

95.  Therefore  a  fraction  is  an  indicated  division. 

To  reduce  an  improper  fraction  to  an  integer  or  a  mixed 
number,  divide  the  numerator  by  the  denominator. 

WRITTEN   EXERCISE 

Reduce  to  integers  or  mixed  numbers: 

1.   33..            2.   y.              3.    %5-.             4.   %9-.  5.   &£. 

6.  -V.           7-   V-              8-  ¥-•             9-   ff  10-   fi- 
ll, -vy-     12.  jyyi.       13.  -Vo5-       14-  If-  15-  If- 

16.  affi.  17.   -33\9-.  18.  -2r7s6-.  19.  -^g8.  20.  iff. 

21.  %\2.  22.   \2/-.  23.  -6_2?9-.  24.  %2>  25.  3f£. 

26.  V/.  27.   -%2o5-.  28.  2T2Ti-.  29.  %2/-.  30.  fff. 

31.  -VV-  32.   Hf-  33.  HI-  34.  J^.  35.  Vr1- 

36.  2//-.  37.   YaV-.  38.  iffl.  39.  ^002..  40.  i^s. 
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ORAL   EXERCISE 

1.  Reduce  |f  to  fortieths.    Reduce  the  result  to  twen- 
tieths.    Continue  reducing  as  far  as  possible. 

2.  Reduce  ||   to   twenty-firsts.     Reduce   the  result  to 
thirds.     Can  you  reduce  to  any  lower  terms  ? 

3.  Write  the  fraction  if-J  on  the  blackboard.     Reduce 
it  to  as  low  terms  as  possible. 

96.  Lowest  terms.    A  fraction  is  reduced  to  its  lowest  terms 
when  the  terms  are  prime  to  each  other  (§  60). 

For  example,  f  f  =  f  f  =  J  J,  and  jf  is  reduced  to  its  lowest  terms 
when  reduced  to  J£,  for  11  and  12  are  prime  to  each  other  (§  60). 

97.  Reduction  to   lowest  terms.    To   reduce   a  fraction  to 
lowest  terms ,  cancel  all  common  factors  from  both  terms. 

We  might  cancel  the  greatest  common  divisor,  but  to  find  this 
we  usually  factor  the  terms,  and  it  is  easier  to  cancel  the  factors 
as  we  find  them.  Cancel  as  large  factors  as  possible. 

98.  Practically  we  do  not  meet  fractions  whose  terms  are  large 
numbers,  like  f |§f,  decimal  fractions  having  taken  their  place. 
Even  such  easy  fractions  as  are  given  below  are  rarely  met. 

WRITTEN   EXERCISE 

Reduce  to  lowest  terms: 


1. 

ff 

2. 

if. 

3. 

H- 

4. 

fl- 

5. 

IS- 

6. 

ff. 

7. 

If 

8. 

If- 

9. 

u- 

10. 

ft- 

11. 

ff 

12. 

If 

13. 

li- 

14. 

ff 

15. 

H- 

16. 

if 

17. 

if- 

18. 

ft- 

19. 

M- 

20. 

«- 

21. 

T%- 

22. 

T6A- 

23. 

TV?' 

24. 

Hi- 

25. 

ff 

26. 

T¥V 

27. 

T\V 

28. 

A%- 

29. 

H»- 

30. 

m- 

31. 

iff 

32. 

itM- 

33. 

MM- 

34. 

f*f 

35. 

m- 
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LEAST  COMMON  DENOMINATOR 
ORAL  EXERCISE 

1.  Express  f  as  eighths.     Add  f  and  J ;  |  and  J. 

2.  In  adding  f  and  J  we  first  reduce  |  to  a  fraction  with 
what  denominator  ? 

3.  In  subtracting  f  from  ±  we  first  reduce  ^  to  a  frac- 
tion with  what  denominator? 

4.  Before  we  add  or  subtract  fractions,  what  must  be 
the  nature  of  the  denominators  ? 

Express  as  fractions  with  the  same  denominator: 

5.  1,1.  6.   1,1.  7.   i,  f  8.   1,  f. 

99.  Similar  fractions.  If  several  fractions  have  the  same 
denominator,  they  are  said  to  be  similar  fractions  and  to 
have  a  common  denominator. 

100.  Least  common  denominator.    If  the  common  denomi- 
nator is  the  smallest  possible,  the  fractions  are  said  to 
have  the  least  common  denominator  (l.c.d.). 

For  example,  £  and  f  have  a  common  denominator,  but  they 
may  be  reduced  to  f  and  £,  4  being  the  least  common  denominator. 

101.  Reduction  to  Lc.d.    To  reduce  1,  f ,  and  T\  to  fractions 
having  the  least  common  denominator. 

Since  the  required  denominator  must  contain  4,  8,  and  12,  it 
must  be  their  least  common  multiple. 

We  see  that  4,  8,  and  12  all  contain  4,  6  x  1  =  JL 

and  that  8  also  contains  2,  and  12  con-  6  x  4  24 

tains  3.  Therefore  the  least  common  multiple  is  3  x  3  _  9^ 

4  x  2  x  3,  or  24.  3  x  8  ~  24 

Since  24  -4-  4  =  6,  the  terms  of  J  must  be  multiplied  2x5  _  10 

>  by  6.  In  the  same  way  the  other  multipliers  are  found.  2  x  12  24 
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ORAL   EXERCISE 

Reduce  to  similar  fractions,  in  Exs.  1—12: 

1.  *,  i-  2.   f,  f.  3.  A,  I-  4.  f,  A. 

6-   T55,  A-          6-   T>  A-  7-   J>  TV  8.  |,  |. 

9-   M,  M-        10.   f,  A-  11-  f>  A-  I2-  *,  A- 

Reduce  to  fractions  having  the  least  common  denominator: 
13.  i,  f.  14.  f,  f  15.  T%,  f .  16.  f,  |. 

17-  f,  A-          18-  A»  A-        I*-  T72,  i-  20.  f,  f. 

21.  |,  f,  f        22.   f,  f,  f.        23.   |,  |,  -ft.        24.   |,  J,  ,V 

WRITTEN   EXERCISE 

Reduce   to  fractions  having  the  least  common  denomi- 
nator, in  Exs^  1-30: 

7813  Q283  Q711 

••    T¥T?    T43"'  °'    7?   ¥?   ¥'  ^'    T50?   TS^' 

10-   el5?  xf s-          11-   yA?  T^V  12-   rto?  T45- 

13     1J-ii  14       — —   — U—  15     ^     3     -^ 

19'    &,  T?J5>  TV          20«    A>  A.  I-  21'     22T.  I,  A- 

OO       32  7  OQ       234        1  94.         159 

*T"    o?  T3?  T¥^'          ^d*    3^?  7?   5^?  TO*  ^4*    T^?  S?  TT^' 

OP\4          7  t5  2fi3          ^  ^  27^  ^          ^  - 

28.   i,  |,  f,  f ,  |.     29.   J,  I,  I,  A,  A-     30.   i,  f,  |,  T'5)  A- 

Reduce  the  fractional  parts  as  directed  above : 
31.  3I/7,  42^_.     32.  29f\?  36|f         33.  42|J,  61|f 
34.  23/T,  67^.      35.  32^,  77/y.         36.  81^  2^A- 
37.  71T7^  62JJ.     38.  68^2T;  41|J.         39. 
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ADDITION 
ORAL  EXERCISE 

1.  How  many  ninths  are  f  -j-  f  ?     How  many  thirds  ? 

2.  How  many  elevenths  are  T7T  -f-  T4T  ?    How  many  ones  ? 

3.  How  many  tenths  are  T9^  4-  T9^  +  ^  ?    How  many  ones  ? 

4.  How  much  is  i  +  |?  i  +  f  ?  i  +  i?  i  +  i?   S  +  l? 

102.  Adding  fractions.    Therefore, 

To  add  fractions,  reduce  them  to  fractions  having  the 
least  common  denominator,  and  add  the  numerators  for  the 
numerator  of  the  sum.  Then  reduce  to  lowest  terms. 

103.  For  example,  add  f ,  T9^,  ^. 

The  l.c.d.  is  evidently  5x2x2x3  =  60. 

12  x  3      36    , 


60  +    5  =  12,  and 

60  -*- 10  =    6,  and 


12  x  5      60 
6x9       54 


6  x  10      60 


104.  Adding  mixed  numbers.    To  add  2|  and 


-  8-V-  or  ! 


WRITTEN   EXERCISE 


I-   i  +  3-  2.  f  +  f  8.   t  +  i. 

*•   1  +  I  +  i-  5-  TO  +  *  +  i-  6.  TV  +  |  +  J. 

*V  A  +  t  +1-  8-  i  +  i  +  A-  9-    I  +  T75  + 

10.  2J  +  71  +  9J.  11.  6£  +  2i  +  9J.  12.  2|  +  1J  +  3 


SUBTRACTION  OF  FRACTIONS  47 

SUBTRACTION 
ORAL  EXERCISE 


1. 

i  + 

i- 

2. 

|  - 

I- 

3. 

3    

i- 

4. 

1| 

-i- 

5. 

1  + 

i; 

6. 

H- 

-f- 

7. 

n-f 

8. 

6* 

_    5 
6* 

9. 

f- 

A- 

10. 

1  

i- 

11. 

i- 

i- 

12. 

4i 

-H 

13. 

J  - 

TV' 

14. 

TV 

15. 

i- 

T52- 

16. 

35 

#  number  that  n  stands  for  in  the  following  : 
17.  £  +  /i  =  .3.  is.  2  —  «  =  J.          19.  f  -  i  =  n. 

20.   £  +  %  =  1^.  21.   11  —  n  =  §.        22.   1^  —  |  =  n. 

105.  Subtracting  fractions.  From  our  work  in  adding  frac- 
tions we  learn  how  to  subtract. 

To  subtract  fractions,  reduce  them  to  fractions  having  the 
least  common  denominator,  and  subtract  the  numerators  for 
the  numerator  of  the  difference.  Then  reduce  to  lowest  terms. 

For  example,  \  -  -&  =  yV  -  TO  =  i2o  =  i- 

WRITTEN   EXERCISE 
1-   i  -  A-          2.   I  -  TV. 


f  -  TV 
A  -  a 


- 


T 


13.   f  -  §.          14.   f  -  J.  15.  T'T  -  i.  16.   ^  -  f  . 

17-   A  -  |.        18.   |  -  TV        19-  A  -  tV  20.   4  -  /,-. 

21.   §  -  5V       22.   f  -  ^.        23.  f  -  &.  24.   /T  -  &. 

25.   ^  -  5*T.     26.   If  -  &.     27.  A  -  TV  28.   ^  -  ft. 

29.  if  -  /T.     30.  if  -  ^V      31.  §  -  TV-  32.   «  -  f 

33.  If  you  live  |  mi.  from  school,  how  far  have  you  still 
to  go  when  you  have  gone  f  mi.  ? 
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106.  Subtracting  mixed  numbers.    From  17£  to  subtract  8|. 

17}  -  8f  =  17*  -  8f.  17J 

We  may  think  of  17J  as  16|,  and  16|  -  8|  =  8}  =  8J.  8f 

8J 

WRITTEN   EXERCISE 

Add  or  subtract  as  indicated: 
1.  493i  -  127f          2.  200J  -  77|. 
3.  426J  -  263TV         4.  396f  -  129|, 
5.  620|  -  531  ji.         6.  426f  -  329^, 
7.  500f  -  287i|.         8.  531  £  -  148}f. 

9-  f  +  T54  +  A-  10.  f  +  f  +  TV 

11-  t  +  A+Yr  12.  t'  +  l  +  A- 

13.    T\  4-  </o  +  TV  I4-    f  +  T34  +  A- 

^.  A  +  37o  +  tV  16.  I  +  T7o  +  A- 

17-  A  +  A  +  A-  i8-  i  + 1  +  i  +  A- 

19-  A  +  H  +  T1^-  20.  4f  + 

21-  *  +  i  +  A  +  TV  22.  16$ 

23.  f  +  |  +  ?95  +  A-  24.  ^  in.  +  I  in.  -  1  in. 

25.  If  Carrie  has  a  strip  of  cloth.  5^  in.  wide,  how  much 
must  she  cut  off  to  make  it  3^  in.  wide? 

26.  If  Jack  has  a  kite  that  is  14|  in.  on  each  of  two 
of  its  sides,   and  19 J  in.  on  each  of  the   other  two,  how 
many  inches  around  the  kite? 

27.  If  you  are  building  a  playhouse  and  need  a  stick 
15|  in.  long  for  a  window  sill,  and  have  a  stick  17J  in. 
long,  how  much  must  you  saw  off? 

28.  A  farmer  owns  a  triangular  piece  of  land  that  is 
175§  rd.  on  one  side,  167^  rd.  on  another,  and  37J  rd.  on 
the  third.     How  many  rods  of  fence  will  he  need  for  it  ? 
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WRITTEN   EXERCISE 

1.  Frank  is  4J  ft.  tall,  and  Rob  lacks  4  in.  of  being  as 
tall  as  Frank.     How  tall  is  Eob  ? 

2.  John  is  llf  yr.  old,  Mary  is  £  yr.   older,  and  Tom  is 
li  yr.  younger  than  Mary.     How  old  is  Tom? 

3.  If  my  finger  nail  is  T7^  in.  long,  and  the  rest  of  my 
finger  is  3|  in.  long,  what  is  the  total  length? 

4.  If  you  weigh  56 J  lb.,  and  your  dog  weighs  18f  lb., 
and  your  books  weigh  3  J  lb.,  what  is  the  total  weight  ? 

5.  Harry  had  a  kite  string  198f  yd.  long.     His  kite  was 
up  in  a  shower  and  the  string  shrank  If  yd.     How  long 
was  it  then  ? 

6.  A  plate  of  glass  37J  in.  by  23 -J-  in.  was  set  in  a  picture 
frame  that  covered  f  in.  from  each  edge.     What  are  the 
dimensions  of  the  glass  not  covered  by  the  frame? 

7.  In  making  a  dress  ruffle  3j  in.  wide,  enough  cloth 
must  be  allowed  to  turn  in  f  in.  on  one  side  and  1^  in.  on 
the  other.     What  is  the  total  width  of  cloth  needed  ? 

8.  In   running   a  gas  pipe  into   a    schoolroom   the   gas 
fitter  found  he  needed  four  pieces,  6  ft.  2j  in.,  5  ft.  3j  in., 

10  ft.  2  in.,  and  a  piece  half  as  long  as  the  third.    What 
was  the  total  length  required? 

9.  A  tenpenny  nail  is  2J  in.  long,  and  a  fourpenny  nail 
is  1|  in.  shorter;  how  long  is  a  fourpenny  nail?     A  six- 
penny nail  is  f  in.  longer  than  a  fourpenny;  how  long  is  a 
sixpenny  nail  ? 

107.  Work  with  fractions  can  be  made  much  more  interesting  and 
real  by  supplying  the  class  with  rulers  and  with  paper  for  folding. 
Let  the  pupils  fold  a  piece  1  ft.  square,  fold  a  border  J  in.,  fold  again 

1 1  in.  farther  from  the  edge,  and  so  on,  introducing  reduction,  addition, 
and  subtraction. 
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ORAL   EXERCISE 

Add  as  indicated  in  Exs.  1—12: 

1-   1  +  i  +  i-                2-   i  +  2  +  *•  3.  i  +  i  +  i- 

4-   i  +  *  4-  TV  •           5-   §  +  I  +  TV  6-  *  +  §  +  T 

7.   i  +  ls  +  TV             8-   I  +  i  +  TV  9-  J  +  i  +  T 

10.  J  +  li  +  2J-.       11.  f  +  3J  +  5|.  12.  i  +  5J  + 

Subtract  as  indicated  in  Exs.  13—28: 

13.    |  -  1  14.   |  -  |.  15.    1£  -  |.  16.  ^  -  , 

17.    l-i.  18.   |-  -  i.  19.   T%  -  J.  20.  33_  _  _ 

21.   H  -  i-        22'   T72  -  I-        23.   §  -  TV  24.  f  -  T3 

25.   ^  -  f        26.   §f  -  TV      27.    l  -  J¥.  28.  ^  - 

WRITTEN   EXERCISE 

1.     5f   +  3TV  +  1/T.  2.     £    +   4    +    5    +    7. 

3.  6|  +  2i  +  ^  +  2i.  4. 

5.  3A  +  A  +  2i  +  4^.  6. 

7.  20J  -  2i.  8.  5A  -  2TV          9-  HA  -  6f . 

10.  20^  -  7|.  11.  15$  -  5§J.        12.  42TV  -  38TV 

13.  37f-19f  14.  41f-19f.          15.  28|-19§i. 

16.  121|  -  36J.  17.  42f  -  29|.  18.  31 J  -  18j. 
19.  What  is  the  difference  in  length  between  a  tack  £  in. 
long  and  one  i  in.  long?  Also  between  one  i  in.  long  and 
one  |  in.  long  ?  between  one  |  in.  long  and  one  T7^-  in.  long  ? 
Also  between  one  T7^  in.  long  and  one  T9^-  in.  long?  between 
one  T9^  in.  long  and  one  |  in.  long? 

108.  It  should  be  remembered  that  the  common  fractions  most 
frequently  met  are  those  with  denominators  2,  4,  8,  16,  32,  64 ;  3,  6r 
9,  12,  24,  36,  48 ;  5,  10? 
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WRITTEN   EXERCISE 

1.  A   farmer  has  57  hens.     In  5  weeks  in  the   spring 
they  laid  855  eggs.     How  many  eggs  did  they  all  average 
per  week?     How  many  did  each  average  per  week?   for 
the  5  weeks? 

2.  He  fed  these  hens  112  Ib.  o£  corn  in  the  5  weeks. 
At  56  Ib.  to  the  bushel,  how  many  bushels  did  he  feed? 
How  much  was  it  worth  at  75  ct.  a  bushel? 

3.  He  also  fed  them  96  Ib.  of  wheat.     At  60  Ib.  to  the 
bushel,  how  many  bushels  did  he  feed?     How  much  was 
it  worth  at  90  ct.  a  bushel  ? 

4.  He  also  fed  them  40  Ib.  of  oats.     At  32  Ib.   to  the 
bushel,  how  many  bushels  did  he  feed?     How  much  was 
it  worth  at  48  ct.  a  bushel  ? 

5.  He  also  fed  them  16  Ib.  of  buckwheat.     At  48  Ib.  to 
the  bushel,  what  part  of  a  bushel  did  he  feed  ?     How  much 
was  it  worth  at  60  ct.  a  bushel  ? 

6.  The  corn,  wheat,  oats,  and  buckwheat  fed  to  these 
hens   amounted   to   how   many  pounds?    bushels?     How 
many  pounds  did  each  hen  eat  ? 

7.  The  rest  of  the  feed  cost  $1.96.    What  was  the  total 
cost  of  feed  for  the  57  hens  for  5  weeks  ?  the  average  cost 
per  hen?  the  average  cost  per  egg? 

8.  The  eggs  sold  at  20  ct.  a  dozen.     How  much  did  the 
farmer  make  per  dozen  above  the   cost  of  feed?     How 
much  on  all  the  855  eggs  ? 

9.  Allowing  $4.25  for  the  use  of  the  property,  and  $3 
for  the  time  spent  in  caring  for  the  hens,  how  much  did 
the  farmer  make  on  eggs  during  these  5  weeks?     How 
much  did  he  make  per  hen  ? 
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MULTIPLICATION  OP  FRACTIONS 
ORAL  EXERCISE 

1.  How  much  is  £  of  $4?    £  of  4  fifths?    J  of  ±? 

2.  How  much  is  i  of  6  bu.  ?    J  of  6  sevenths  ?    J  of  ^\  ? 

3.  How  much  is  J  of  ff  ?    J  of  T% ?   1  of  fj?    £  of  f  ? 

4.  In  each  of  these  cases  in  which  you  found  a  fraction 
of  a  fraction,  how  did  you  proceed? 

State  results  in  Uxs.  5-12: 

5.  i  of  if.       6.  i  of  }|.         7.  i  of  if.          8.  i  of  §. 

9.   i  of  ff.      10.  i  of  if.       11.  Tu  of  fa        12.  TV  of  i|. 
13.  Point  to  J  of   |  of  the  sphere.    What  part  of  the 

sphere  is  it? 

14.  Why  can  you 
not  find   J  of  i  in 
the  same  way  ? 
15    point  to  i  of 

^  of  this  sphere.     What  part  of  the  sphere  is  it? 

16.  Draw  on  the  blackboard  a  rectangle  2^  ft.  long  and 
1  ft.  high ;  mark  it  off  into  fifths ;  mark  off  each  fifth  into 
halves.     Then  how  much  is  J  of  £  ?     Also  J-  of  J-  ? 

17.  Draw   another  rectangle  as  in  Ex.  16,  marking  off 
each  fifth  into  thirds.     How  much  is  ^  of  J  ? 

18.  State  the  value  of  J  of  J?  J  of  -J- ;    i  of  i;  |  of  J ;    J 
of  J,  $  of  £  ;    i  of  TV,   rV  of  i ;    i  of  J,  J  of  J, 

19.  In  each  case  in  Ex.  18  what  did  you  do  to  the  two 
denominators  ? 

20.  Because  \  of  $1  is  25  ct.,  J  of  $1  is  how  much? 

21.  Because  \  of  £  is  -fa,  J  of  £  is  how  many  times  ^? 

22.  Then  how  much  is  J  of  J?   f  of  \  ?  j  of  T^  ?  J  of  ^  ? 
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53 


ORAL    EXERCISE 

1.  What  part  of  A  is  £  of  |  of  A? 


J 


A  BCD  E 

These  rectangles  should  be  drawn  on  the  blackboard. 

2.  What  part  of  B  is  J.  of  1  of  B  ? 

3.  Show  that  ^  of  ^  of  B  is  the  same  as  ^  of  ^  of  B. 

4.  What  part  of  C  is  1  of  J  of  C  ? 

5.  What  part  of  D  is  J  of  1  of  D? 

6.  Each  third  of  D  equals  how  many  ninths  of  D? 

7.  Point  to  1-  of  E ;  to  J  of  J-  of  E.     Also  point  to  J.  of 
i  of  E.     What  part  of  E  is  J  of  J  of  E,  or  J  of  J  of  E? 

8.  Point  to  J  of  |  of  E ;    to  f  of  J  of  E.     What  part  of 
E  is  J  of  i  ? 

9.  Point  to  J  of  F ;  to  J  of  J  of  F.     Also  point  to  \  of 
F,  and  to  J  of  J  of  F.     Each  is  what  part  of  F? 

10.  Point  to  f  of  F ;  to  J.  of  f  of  F.     Also  point  to  £  of 
F,  and  to  f  of  J  of  F.     Each  is  what  part  of  F? 


WRITTEN   EXERCISE 

Draw  rectangles  to  show: 

1.  i  of  J,  or  ^  of  i 

3.  f  of  i,  or  i  of  §. 

5.  f  of  §,  or  §  of  f . 

7.  J  of  ^?  or  ^  of  J. 

9.  |  of  i,  or  i  of  f . 

11.  Tly  of  ^,  or  J-  of  T^. 


2.  i  of  J,  or  J.  of  i. 

4.  i  of  |7  or  I  of  ^ 

6.  J  of  J,  or  J  of  f . 

8.  §  of  ^  or  i  of  |. 

10.  f  of  J,  or  i  of  f . 

12.  of  ^  or  i  of 
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ORAL    EXERCISE 

1.  How  much  is  2  times  3  in.  ?  2  times  f  ?  5  times  T2T? 
How  did  you  multiply  these  fractions  by  an  integer  ? 

2.  How  much  is  4  times  \ -?    4   times    f  ?    2  times  |? 
5  times  fa  ?    1  times  fa  ?     How  did  you  multiply  these 
fractions  by  an  integer? 

109.  How  to  multiply  a  fraction  by  an  integer.    Therefore, 

1.  To   multiply  a  fraction  by  an   integer,   multiply  the 
numerator. 

2.  Before  actually  multiplying,  indicate  the  multiplication 
and  cancel  if  possible. 

For  example,  to  multiply  |J  by  18.     Since  we  have  11  sixty- 
thirds,  if  we  have  18  times  as  much  we  shall  have 
2 

;£  times  11         22 

— •,  or  — ,  or  3i. 


Multiply:  ORAL  EXERCISE 

1.  I  by  9.         2.  f  by  7.          3.  |  by  5.  4.  f  by  8. 

5.  §  by  2.  6.  &  by  5.        7.  |  by  4.  8.  ^  by  5. 

9.  §  by  16.  10.  |  by  10.  11.  f  by  21.  12.  T3T  by  44. 

13.  |  by  40.  14.  f  by  28.  15.  f  by  36.  16.  fa  by  24. 

17.  T3T  by  34.  18.  -3*3  by  26.  19.  -fy  by  99.  20.  &  by  100. 


71,1-7,.   7  WRITTEN   EXERCISE 

Multiply: 


1.  /T  by  35.     2.  ^_  by  28.  3.  fa  by  27.  4.  /T  by  63. 

5.  ?3T  by  82.     6.  T\-  by  121.  7.  4%  by  63.  8.  ^_  by  96. 

9.  T^byl6.  10.  £iby36.  11.  fa  by  49.  12.  £$  by  121. 

13.  T£gby24.  14.  TfTby99.  15.  Ty^  by  192.  16.  TV?  by  132. 
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55 


G 
i 

A 
1 

^J 

0 

D 

B 

i 

i 

i 

ORAL   EXERCISE 

1.  In  the  picture,  call  A  one.     Point  to  £  of  £ ;  to  £  of 

2.  Point  to  |  (three  squares) ; 
to  f  of  f . 

3.  Point  to  J  of  f  and  tell  what 
fraction  it  equals. 

4.  Point  to  J  of  Ij  and  tell 
what  fraction  it  equals. 

Point  to  the  following  and  tell  what  each  equals: 

5.  £  of  1J.  6.  i  of  If.          7.   |  of  1.  8.   J-  of 

9.  i  of  TV         10.  1  of  1.          11.   1  of  1          12.   J  of  A. 
13.  How  much  is  J  of  4  ft.  ?    J  of  f  ?    J.  of  f  ?   1  of  f  ? 
How  did  you  take  these  fractional  parts  of  fractions  ? 

110.  Multiplication  by  a  fraction.    To  take  a  fractional  part 
of  a  number  is  called  multiplying  by  a  fraction. 

For  example,  to  take  J  of  4  is  called  multiplying  4  by  J.     It  is 
indicated  either  by  "  ^  of  4  "  or  by  "  \  x  4,"  the  x  being  read  "  of." 

111.  How  to  multiply  a  fraction  by  a  i 
fraction.                                                            :...,.  T .  ,  ...  ]  .  .  i 

Since  £  of  £  is  T4^ ,  |  of  |  is  twice  as     ^-  of  f 
much,  or  T8^.     Therefore, 

1.  To    multiply   a  fraction  by  a  fraction,    multiply    the 
numerators  for  a  new  numerator  and  the  denominators  for 
a  new  denominator. 

2.  Instead  of  actually  multiplying,  it  is  better  to  indicate 
the  operation  and  cancel  if  possible.  g 

T" 

9  . . 

«     .     .     »     •     .-    i     .     •     « 

3       8      3x  $      2 
For  example,  -  of  -  =  — — -  =  -  • 

Q.  J  7t    X    V?  O 
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ORAL   EXERCISE 

1.    i  of  f.  2.   i  of  f  3.   ^  of  J.  4.   |  of  f. 

5.   TV  of  f         6.   l  of  f§.         7.   $  of  3|.  8.    i  Of  7. 

9.   £  of  T\.       10.    i  of  if.       11.   TV  of  fV.       12.   TV  of  |. 

13.  If  a  man  owns  a  garden  plot  of  £  acre,  and  sells  £  of 
it,  what  part  of  an  acre  does  he  sell  ? 

14.  If  one  of  you  lives  1§  miles  from  here,  and  I  live  £ 
as  far  away,  how  far  from  here  do  I  live  ? 

15.  If  you  live  f  of  a  mile  from  school,  and  Jack  lives  a 
quarter  as  far,  how  far  does  he  live  from  school? 

16.  If  Kate  lives  li  miles  away,  and  Mary  lives  £  as  far, 
how  far  away  does  Mary  live  ?     If  Jennie  lives  ^  as  far  as 
Mary,  how  far  away  does  Jennie  live? 

WRITTEN   EXERCISE   . 

1.  f  of  f .  2.   f  of  f  3.   |  of  f.          4.   I  of  if. 

5.  I  of  if  6.   |  of  if.          7.   f  of  f .          8.   f  of  ii, 

9.  l\  of  -V--       10.   f  of  if.        11.   f  of  f .       12.   f  of  -V5-- 

13.  l  of  |  of  \\.        14.   §  of  j  of  f .        15.   f  of  £  of  14. 

16.  If  a  yard  of  cloth  costs  $J,  what  will  |  yd.  cost  ? 

17.  If  an  express  train  runs  1  mi.  in  |  min.,  how  long 
will  it  take  it  to  run  J  mi.  at  the  same  rate  ? 

18.  If  a  train  runs  ^  of  a  certain  distance  in  1  hr.,  what 
part  of  the  distance  can  it  run  in  45  min.  ? 

19.  Draw  a  rectangle  2  in.  wide  and  4  in.  long.     Divide 
it  into  square  inches.     How  many  are  there?     Show  that 
you  have  either  2  times  4  sq.  in.  or  4  times  2  sq.  in. 

20.  Find  the  area  of  a  rectangle  17  ft.  by  19  ft. ;  of  one 
|  in.  by  16  in. ;  of  one  35  in.  by  \  in. 
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ORAL    EXERCISE 

1.  How  much  is  4  times  5?    4  times  f  ?   4  times  5f  ? 

2.  How  much  is  2x8?  f  of  8?  2f  times  8  ? 

3.  How  much  is  -^  of  f  ?     Then  how  much  is  3J  x  l£  ? 

112.  Mixed  numbers. 

1.  To  multiply  a  mixed  number  by  an  integer,  multiply 
the  whole  and  the  fractional  parts  separately  and  add  the 
products. 

For  example,  6  times  3-f  equals  18-1/,  or  20f. 

2.  To  multiply  an  integer  by  a  mixed  number,  multiply  by 
the  whole  and  the  fractional  parts  separately  and  add  the 
products. 

For  example,  3f  times  6  equals  3x6,  and  f  of  6,  or  18\2,  or  20f . 

3.  To  multiply  a  mixed  number  by  a  mixed  number,  reduce 
each  to  an  improper  fraction  and  multiply  the  results. 

3 

97  TH        S1 

For  example,  5f  x  3f  =  ~  Of  —  -  —  =  20}. 

^44 

WRITTEN   EXERCISE 


1.  17x2jf. 

2.  27  x  41f 

3.  49  x  81f 

4.  81  x  62|. 

5.  48  x  37TV 

6.  26|  x  32. 

7.  37|  x  45. 

8.  29  j  x  35. 

9.  49|  x  68. 

10.  25f  x  19. 

11.  47TV  X  65. 

12.  26i  x  63. 

13.  35|x36. 

14.  6|  X  7f 

15.  9§  x  15f 

16.  16f  x  14J.  17.  15J  x  14f  is.  14f  x  16f. 
19.  18f  x  23f  20.  19§  x  27f.  21.  16J  x  28|. 
22.  At  $2J  a  yard,  how  much  will  l£  yd.  of  cloth  cost? 


58  COMMON  FRACTIONS 

CANCELLATION 
ORAL  EXERCISE 

2x3 

1.  What  is  the  value  of  -  -  -?     What  factor  may  you 

in  O    X    O 

cancel  ?    . 

G.        ,,         !         *     2x7     3x  11     5x6 

2.  State  the  value  of  :  ;      —  ?   —     —  >    -  -  -• 

2x8     4x11     6x7 

3.  If  there  is  the  same  factor  in  both  numerator  and 
denominator,  what  do  you  do  with  it? 

113.  We    found,    in  §  86,    that  we   may   cancel    equal 
factors  from  both  terms  of  a  fraction. 

114.  Cancellation.   Since  a  fraction  is  an  indicated  divi- 
sion, equal  factors  may  be  canceled  from  both  dividend  and 
divisor  without  changing  the  quotient. 

Divide  2  x  7  x  15  by  21  x  5  x  6. 

Writing  this  as  a  fraction  (§  95),  2  is  can-      ?  x  *  x  ff  _  1 
celed  from  2  and  6  (§  86);  7  is  canceled  from  7     2Z  x  ?  x   0      3 
and  21  ;  3  is  canceled  from  3  (left  from  the  21) 
and  15;  5  is  canceled  from  5  (left  from  the  15)  and  5.     There- 
fore the  quotient  is  J,  for  1  is  a  factor  of  the  numerator. 

WRITTEN   EXERCISE 

Divide,  using  cancellation  : 


1.  i  x  af^  «by  5  x#  X  4. 

2.  3x  MX  20  by  15  x  21  x  7. 

3.  4  x  15  x  27  by  9  x  5  x  24. 

4.  7  X  21  x  77  x  6  by  49  x  33  x  42. 

5.  20  x  25  x  32  x  48  by  27  x  40  x  15  x  12. 

6.  32  x  27  x  44  x  39  by  55  x  72  x  26  x  8  x  3. 

7.  125  x  108  x  51  x  8  by  40  x  45  x  84  x  12  X  3. 
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115.  Practical  uses  of  cancellation.  We  found  in  §§  109-112 
that  cancellation  is  useful  in  the  multiplication  of  frac- 
tions and  mixed  numbers.  In  this  it  is  of  much  practical 
importance,  as  will  be  seen  on  page  60. 

What  is  the  product  of  TV,  45i,  33  J,  and  16  J? 

Reducing  to  improper  25        £J  p  3 

fractions,    45  J  =  -V-,    33  }•       1  x  91  x  J00  x  ;^     .  =  6825 
=  ioo?     i6i  =  i350     Pro.     ;^x    2x    3    x    p  4 

ceeding,  as  in   §  111,  and 
canceling,  the  product  is  1706]. 

WRITTEN   EXERCISE 


1.  20i  x  32J  x  16|.  2.  15f  x  16|  x  33J. 

3.  27i  x  24i  x  37£.  4.  42§  x  66f  X  75TV 

5.  35TV  X  22^  X  12|.        6.  7J  x  2\  X  5i  x  21J. 

7.  2i  x  3J  X  4f  x  5f         8.  3i  x  4f  x  5|  x  6f  x  7£. 

9.  8f  x  TI  x  5TV  x  1TV  10.  2|  x  3|  x  5f  x  6|  x  7f 

11.  Divide  the  product  of  4,  7,  19,  21,  and  64  by  the 
product  of  14,  38,  28,  and  3. 

12.  Divide  the  product  of  3,  9,  15,  38,  42,  and  75  by  the 
product  of  19,  7,  3,  5,  27,  60,  and  8. 

13.  Divide  the  product  of  2,  3,  4,  5,  6,  7,  8,  and  9  by  the 
product  10,  12,  14,  15,  and  16. 

14.  How  many  times  as  much  will  it  cost  to  transport 
12  boxes  weighing  300  Ib.  each  200  mi.,  as  to  transport 
6  boxes  weighing  400  Ib.  each  75  mi.,  at  the  same  rate  per 
pound  for  each  mile  ? 

15.  How  many  times  as  much  will  it  cost  to  transport 
3  boxes    of  merchandise    weighing   400  Ib.  each  a  given 
distance,  as  to  transport  2  boxes  weighing  300  Ib.  each  the 
same  distance,  at  the  same  rate  per  pound  ? 
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REVIEW 


116.  Area  of  rectangle.    If  each  of  these  orange  boxes  is 
20  in.  long  and  10  in.  wide,  how  many  square  inches  in 
the  area  of  the  base? 

If  the  base  were  1  in.  long  and  1  in.  wide,  the  area  would  be 

1  sq.  in.  But  it 
is  20  times  as 
long  as  this,  and 
10  times  as  wide. 
Therefore  the 
area  is  20  x  10 
times  1  sq.  in. 
=  200  sq.  in. 

In  all  such 
examples  the  in- 
side measure  is 
meant. 

117.  Volume  of  a  box.    How  many  cubic  inches  in  a  box 
3|-  in.  long,  2^  in.  wide,  and  l£  in.  deep? 

If  it  were  1  in.  long  and  1  in.  wide  and  1  in.  thick,  it  would 
contain  1  cu.  in.  But  it  is  3|  times  as  long  as  this,  2  J  times  as 
wide,  and  1^  times  as  deep.  Therefore  it  contains  3Jx2Jxl^ 
times  1  cu.  in.,  or 

75.         4  7x5x^  35 

-  x  -  times  -  cu.  in.  =  —      cu.  in.  =  —  cu.  in.  =  llf  cu.  in. 

22  3  #  x  #  x  3  3 


WRITTEN   EXERCISE 

1.  Figs  are  shipped  in  a  box  20  in.  by  2  in.  by  3^  in. 
How  many  cubic  inches  in  a  box  ? 

2.  California  cherries  are  shipped  in  a  box  15  J  in.  by 
8^  in.  by  3^  in.     How  many  cubic  inches  in  a  box  ? 

3.  The  standard  Florida  orange  box  for  shipping  is  12  in. 
by  12  in.  by  26|  in.   How  many  cubic  inches  does  it  contain? 
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4.  A  bushel  contains  2150  J  cu.  in.    The  capacity  of  one 
of  the  Florida  orange  boxes  is  how  many  cubic  inches  more 
than  If  bu.  ? 

5.  In  shipping  Georgia  peaches  a  crate  8  in.  by  12^  in. 
by  22  in.  is  used.     This  contains  how  many  cubic  inches 
more  than  1  bu.? 

6.  In  New  Jersey  a  bushel  cranberry  box  is  12  in.  by 
8|  in.  by  22  in.    How  does  this  differ  in  capacity  from  the 
standard  bushel  ? 

7.  California  apples  and  pears  for  local  use  are  shipped 
in  a  50-pound  box  22  in.  by  10  in.  by  12  in.     How  does 
this  differ  in  capacity  from  the  standard  bushel? 

8.  A  California  cantaloupe  crate  is  38  in.  long,  16  in. 
wide,  and  15  in.  deep.     How  many  cubic  inches  does  it 
contain  ? 

9.  The  California  orange  box  is  sometimes  26 J  in.  by 
Hi  in.  by  Hi  in.,  and  sometimes  22  in.  by  7f  in.  by  17£  in. 
Which  holds  the  more,  and  how  many  cubic  inches  more  ? 

10.  Dried  fruits  are  shipped  in  50-lb.  or  25-lb.  boxes. 
The  50-lb.  box  is  15J  in.  by  9  in.  by  9  in.     How  many 
cubic  inches  in  the  box? 

11.  The  25-lb.  box  mentioned  in  Ex.  10  is   sometimes 
13 j  in.  by  9f  in.  by  5|  in.,  and  sometimes  16  in.  by  9  in. 
by  5  in.    Which  box  holds  the  more,  and  how  much  more  ? 

12.  For  shipping  fruit  out  of  the  state,  the  sizes  of  some 
of  the  boxes  used  in  California  are  as  follows : 

Plums,      18J  in.  by  llf  in.  by  4  in. 
Cherries,  16J  in.  by  lOf  in.  by  2j  in. 
Pears,       18|  in.  by  llf  in.  by  8^  in. 
Peaches,  18^  in.  by  llf  in.  by  4J-  in. 
Find  the  number  of  cubic  inches  in  each  box. 
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DIVISION  OF  FRACTIONS 
ORAL  EXERCISE 

1.  How  much  is  10ft. -s-5?    jf-^-5?    13--*- 5?    |f  -*-7? 
What  is  the  effect  of  dividing  the  numerator? 

2.  Ho w  much  is  i  of  J?    Then  how  much  is  1  —  2  ?    J-s-3? 

What  is  the  effect  of  multiplying  the  denom- 
inator ? 

3.  In  this  picture,  if  A  is  called  1,  point 
to  f .      How    much    is    f  —  5  ?     Point  to  ^. 
How  much  is  1  —  4  ? 

4.  If  B  is  called  1,  point  to  If.     Point  to 
that  part  which  shows  1  f  —  8.     Point  to  f ; 

ABC       to  |  -v-  4. 

118.  Dividing  a  fraction  by  an  integer.    We  see  that, 

1.  Dividing  the  numerator  by  an  integer  divides  the  frac- 
tion by  the  integer. 

2.  Multiplying  the  denominator  by  an  integer  divides  the 
fraction  by  the  integer. 

119.  It  is  sometimes  easier  to  divide  mixed  numbers  than 
improper  fractions. 

While  10}  -  3  =  -V-  -f-  3  =  }}  =  32*T,  with  a  number  like  244J 
to  be  divided  by  3  we  would  not  do  this,  for  it  would  be  too 
long.  Here  we  should  say,  "  2444  -*-  3  =  81  +  \  of  1 J  =  81|." 

WRITTEN   EXERCISE 

1.  §f  -  5.          2.  t\  -  5.          3.  ^  -r- 15.         4.  lif  ^  7. 
5.  2T\-s-5.         6.  3T\-s-41.      7.  2^¥-j- 11.       8.  3061-9. 
9.225J--5.    10.1751-6.    11.2731-2.     12.  826i-5. 


DIVISION  BY  A  UNIT  FRACTION  63 

ORAL    EXERCISE 

1.  How  many  thirds  of  an  inch  in  1  in.?     Then  1  -*-  j- 
=  how  many  ?  | , , | 

2.  How   many  fifths  of  an   inch  in 

1  in. ?     Then  !-*-£  =  how  many?  ' ' ' ' ' 1 

3.  Tell  the  values  of 

4.  If  there  are  five  fifths  in  1,  how  many  fifths  are  there 
in   2?    in    3?       Then    2 -s- j  =  how    many?    3  -r-  J-  =  how 
many  ?  4  -f-  J  =  how  many  ?  5  -=-  \  —  how  many  ? 

5.  Tell  the  values  of 

6.  Instead  of  dividing  2  by  i,  you  will  get  the  same 
result  by  multiplying  2  by  what  number? 

7.  Then  5  -5-  \  =  5  multiplied  by  what  number? 

7  -r-  J  =  7  multiplied  by  what  number  ? 
9-7-^  =  9  multiplied  by  what  number? 

120.  Dividing  by  a  unit  fraction.    There  is,  therefore,  this 
easy  way  to  divide  by  a  unit  fraction : 

To  divide  by  a  unit  fraction,  multiply  by  the  denominator. 
For  example,  13  .-*•  \ -=  13  x  3  =  39. 

WRITTEN   EXERCISE 

1.    81  -*-  J.  2.    16  -s-  J.  3.    23  +-  f 

4.  32  -s- 1.  5.  54  -  ],  6.  29  -s-  4. 

6  TT  «J 

7.  48  -5-  J.  8.  63  -H  f  9.  27  -*-  4. 

10.  17  ^-TV  11.  97-H-TV  12.  39-s-^. 

13.  125-*- A-  14.  144 -^V  15- 
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COMMON  FRACTIONS 


ORAL    EXERCISE 

1.  If  B  is  1,  which  block  is  1  ?    1 J  ?    2  ?     How  many  J's 
inl?  in  1J,  or  J?  in  2? 

2.  If  C  is  1,  which   block  is   £? 
li?    f  ?     How  many   i?s   in  1?    in 
I?  in  li? 

3.  If   C    is   1,    what    is   B?    D? 
lii    What  is  1J-5-J? 

4.  If  C  is  called  1,  how  much  is 
C  -=-  B?  or  1  -r-  f  ?     If  D  is  called  1,  how  much  is  D  -=-  C, 
or  14- 1  ? 

5.  If  1  -r- 1-  =  f,  how  much  is  2  -f-  §?  3-r-f?  £-*-§? 

6.  If  1  -j-  f  —  f ,  then  I  -r-  f  =  -|  of  |  —  how  much  ? 

121.  Reciprocal.    The  fraction  f  is  called  the  reciprocal  of  f . 

122.  How  to  divide  by  a  fraction.    We  see  that  to  divide 
by  a  fraction  we  'may  multiply  by  its  reciprocal. 

535       £      5 
Thus.  -  +  -.=  -  x  -  =  -« 


M  *  * 

4.   Ts_  ^_  i 

7-    e5?  +•  rf 
10.   A  •*•  T' 


13. 
16. 


^12J. 


WRITTEN   EXERCISE 

2.    f  -  |.  3.   ^  -  j. 

5.     J  -f-  T5^.  6.     y7^   -r-  ^-. 

11.  |.  -^-  1TV.  12.  2^  -^  3i 

4  1  b  l  b  o 

14.   5|  ^  194.  15. 

4  o 

17.   7VW  -f-  It.  18. 
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KITCHEN  PROBLEMS 
WRITTEN  EXERCISE 

1.  Butter  is  worth  24  ct.  a  pound,  and  I  bought  $1.86 
worth  to-day.     How  many  pounds  did  I  buy  ? 

2.  A  recipe  calls  for  dividing  6  qt.  1  pt.  of  milk  into  4 
equal  parts.     How  many  quarts  and  pints  in  each  part  ? 

3.  I  have  11  qt.  f  pt.  of  cream,  and  a  recipe  calls  for 
If  pt.  to  each  person.     How  many  portions  can  I  make? 

4.  How  much  does  a  purchaser  gain  by  buying  a  barrel 
of  flour  (196  Ib.)  for  $5.75,  over  buying  the  same  amount 
@  3£  ct.  a  pound? 

5.  We  ordered  from  the  grocer  this  morning,  10  Ib.  of 
sugar  @  5j  ct.,  2^  Ib.  of  tea  @  56  ct.,  and  8  Ib.  of  coffee  @ 
32 £  ct.     How  much  was  the  bill  ? 

6.  The  weight  of  materials  for  a  recipe  for  brown  bread 
is  as  follows  :  corn  meal  6  oz.,  rye  meal  6  oz.,  flour  8  oz., 
sour  milk  1^  Ib.,  molasses  12  oz.,  and  J  oz.  each  of  soda 
and  salt.     Required  the  total  weight. 

7.  The  cost  is  as  follows  :    corn  meal  Ij  ct.,  rye  meal 
1  ct.,  flour  1^  ct.,  sour  milk  4  ct.,  molasses  3J  ct.,  and  the 
soda  and  salt  together  \  ct.     Kequired  the  total  cost. 

8.  j^The  weight  of  materials  for  a  recipe  for  blueberry 
pudding  for  a  family  of  6  is  as  follows  :  bread  crumbs  12 
oz.,  blueberries  l£  Ib.,  sugar  8  oz.,  butter  2  oz.     Eequired 
the  total  Weight  of  these  materials.     What  would  be  the 
weight  of  each  of  the  materials  for  a  family  of  12  ? 

9.  The  cost  of  the  materials  in  Ex.  8  is  as  follows  :  bread 
crumbs  5  ct.,  blueberries  12  ct.,  sugar  2^  ct.,  butter  2^  ct., 
and  the  sauce  for  the  pudding  3  ct.     This  being  served  to 
6  persons,  how  much  was  the  cost  apiece? 
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SUMMARY  OF  PRINCIPLES  OF  FRACTIONS 
ORAL  EXERCISE 

1.  In  line  D,  point  to  T\  of  the  line ;  also  to  T6^.  We 
see  that  T6ff  is  how  many  times  T3^  ?  How  does  multiplying 
the  numerator  by  2  change  the  fraction?  Then  how  does 
dividing  the  numerator  by  2  change  the  fraction? 


pi  . i  .  i  .  I 


These  figures  can  be  used  more  easily  if  drawn  on  the  board. 

2.  Point  to  ^  of  square  A ;  also  to  £.     We  see  that  J  is 
how  many  times  |?     How  does  multiplying  the  denomi- 
nator by  2  change  the  fraction  ?     Then  how  does  dividing 
the  denominator  by  2  change  the  fraction  ? 

3.  In  rectangle  B,  show  that  f  =  J.     Then  does  it  change 
the  value  of  a  fraction  to  multiply  or  divide  both  terms 
by  the  same  number?     Show  this  with  the  circle  C. 

123.  Multiplying  and  dividing  the  terms  of  a  fraction. 

Multiplying  the  numerator  by  any  number  multiplies  the 
fraction  by  that  number. 

Dividing  the  numerator  by  any  number  divides  the  fraction 
by  that  number. 

Multiplying  the  denominator  by  any  number  divides  the 
fraction  by  that  number. 

Dividing  the  denominator  by  any  number  multiplies  the 
fraction  by  that  number. 

Dividing  both  terms  of  a  fraction  bij  the  same  number 
does  not  change  the  value  of  the  fraction. 
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ORAL    EXERCISE 

1.  How  many  cents  in  $£?     Then  16  times  $-£•  is  the 
same  as  16  times  how  many  cents? 

2.  How  many  cents  in  $J?     Then  9  times  $J  is  the 
same  as  9  times  how  many  cents? 

3.  How  many  cents  in  $J  ?     Then  24  times  $  J  is  the 
same  as  24  times  how  many  cents? 

124.  Multiplying  by  aliquot  parts.  It  is  easier  to  multiply 
$£,  $£,  and  $J,  than  it  is  to  multiply  12^  ct.,  16§  ct.,  and 
33J  ct. 

At  33 1  ct.  each,  9  neckties  cost  9  times  $J-,  or  $3. 
At  16|  ct.  each,  12  bottles  of  ink  cost  12  times  $i,  or  $2. 
At  12i  ct  eac}1?  9  balls  cost  9  times  $|,  or  $1],  or  $1.12i. 
While  goods  are  not  marked  16 f  ct.,  they  are  often  marked 
6  for  $1,  which  is  the  same  thing. 

4.  At  12^  ct.  a  yard,  what  will  16  yd.  of  cloth  cost? 

5.  At  16f  ct.  a  yard,  what  will  18  yd.  of  cloth  cost? 

6.  At  33i  ct.  a  yard,  what  will  21  yd.  of  cloth  cost? 

7.  At  8  doz.  marbles  for  $1,  what  will  6  doz.  cost? 

8.  At  $1  per  half  dozen,  what   will  3  doz.  bottles  of 
mucilage  cost? 

9.  At  the  rate  of  3  for  $1,  what  must  the  school  pay 
for  16  arithmetics? 

10.  At  16f  ct.  each,  find  the  cost  of  9  water  pitchers ; 
of  a  dozen  plants  for  the  school ;  of  6  yards  of  ribbon. 

11.  At  12^  ct.  each,  find  the  cost  of  10  glasses;   of  4 
lamp  chimneys  ;  of  20  cans  of  soup ;  of  32  yards  of  calico. 

12.  How  many  jackets  can  be  cut  from  17  J  yd.  of  cloth, 
allowing  2£  yd.  to  a  jacket? 
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ORAL    EXERCISE 

1.  How  much  is  8  times  $£?  $l£?  $1.12^? 

2.  How  much  is  6  times  $£?  $l£  ?  $1.16§? 

3.  How  much  is  3  times  $J?  $1J?  $1.33J? 

4.  At  $1.33^  a  yard,  how  much  will  15  yd.  of  lace  cost? 

5.  At  $1.16|  a  yard,  how  much  will  9  yd.  of  silk  cost? 

6.  At  $1.12  J  a  yard,  how  much  will  6  yd.  of  velvet  cost  ? 

7.  Find  the  cost  of  12  books  at  $1.12J-  each  ;  at  $1.16$. 

8.  At   $1.33i  each,  find  the   cost  of  3  chairs;   of  18 
chairs ;  of  33  chairs  ;  of  36  chairs. 

9.  At   $1.16$  each,  find  the  cost  of  6  maps;    of   12 
maps ;   of  30  maps ;  of  54  maps. 

10.  At   $1.12J-  each,  find  the  cost  of  8  books;   of  40 
books ;   of  32  books ;   of  20  books. 

125.  Therefore,  at  $1.12^  each,  7  books  cost  $7  +  $J-,  or  $7.87* 
($7.88). 

At  |1.16}  each,  5  books  cost  $5  +  $f,  or  $5.83}  ($5.83). 
At  $1.33}  each,  8  articles  cost  $8  +  $|,  or  $10f  ($10.67). 

WRITTEN   EXERCISE 

1.  At  12^  ct.  each,  find  the  cost  of  147  balls. 

2.  At  16f  ct.  each,  find  the  cost  of  113  notebooks. 

3.  At  33^  ct.  each,  find  the  cost  of  101  handkerchiefs. 

4.  At  $1.33^  a  volume,  find  the  cost  of  165  books. 

5.  At  $1.16§  a  yard,  find  the  cost  of  142  yd.  of  lace. 

6.  At  $1.12i  each,  find  the  cost  of  112  yd.  of  velvet. 

7.  At  $2.16§  each,  find  the  cost  of  72  umbrellas. 

8.  What  is  the  difference  in  cost  of  144  books  at  $1.16§ 
a  volume,  and  the  same  number  at  $1.12^  a  volume? 
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REVIEW  DRILL 


1. 

47J 

4 

93J. 

2. 

72i  _ 

1-  83  J. 

3. 

29}  4-  47i. 

4. 

62i 

+ 

351. 

5. 

85f- 

h!6f. 

6. 

*7fH 

-  1% 

7. 

67| 

4- 

29^. 

8. 

89f  - 

h23i 

9. 

6TfH 

-49J. 

10. 

39;n 

r  - 

h28f. 

11. 

87J- 

H  62^. 

12. 

STfH 

-  ISA- 

13. 

79f 

— 

22^. 

14. 

1371 

-86|. 

15. 

48}  -  23^. 

16. 

92i 

— 

37|. 

17. 

30f- 

-19J. 

18. 

82^- 

-68|. 

19. 

72| 

— 

56^. 

20. 

41f  - 

-16f. 

21. 

72- 

46§. 

22. 

27  x  14-f. 

23. 

32  x 

921. 

24. 

67  x 

74f. 

25. 

18  x  96}. 

26. 

30i  x  68. 

27. 

40J  x  96. 

28. 

32f 

x 

85. 

29. 

41}  x  96. 

30. 

I  of  \ 

J  of  If 

31. 

101 

x 

12J. 

32. 

6i  x 

n- 

33. 

4  ^  v 

8i- 

34. 

5}  x  9f  . 

35. 

29  x 

635i. 

36. 

42  x 

408f. 

37. 

52  x  607}. 

38. 

73  x 

429f 

39. 

87  x 

602*. 

40. 

t  + 

1- 

41. 

§-H 

42. 

f-1 

43. 

i-*- 

?• 

44. 

i-H 

45. 

if*i 

46. 

8      • 
T  ~=~ 

a. 

47. 

3      •      6 

4      •     T 

48. 

i-j-s 

;i- 

49. 

T  * 

2i 

r. 

50. 

f  -f-4 

I}. 

51. 

7f  •*• 

If. 

52. 

9§- 

f 
-  c 

53. 

10|- 

-3i. 

54. 

5f  -j- 

If 

55. 

29i 

-s- 

i- 

56. 

3T90    - 

-2i. 

57. 

2f  -5- 

o^-. 

58. 

4I- 

•-'< 

'§• 

59. 

4f- 

!fV 

60. 

16f  H 

—  2^ 

61. 

iof 

i 

off. 

62.  §  of 

1  of 

jof  1 

cu.  ft. 

63.  |  of  |  of  i  of  1  cu.  ft.      64.  f  of  f  of  §  of  1  cu.  in. 
65.  ^  of  5  times  8  sq.  ft.        66.  J  of  15  times  48  sq.  ft. 
67.  |  of  4  times  16  sq.  in.     68.  f  of  13  times  14  sq.  in. 

Examples  like  the  above  should  be  given,  a  few  at  a  time,  with 
concrete  problems  like  those  on  page  65,  or  should  be  assigned  in  groups 
for  seat  work,  a  certain  number  for  ten  minutes. 
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COMPOUND  AND  COMPLEX  FRACTIONS 

126.  Compound  fraction.    An  indicated  multiplication  of 
fractions  is  sometimes  called  a  compound  fraction. 

127.  Complex  fraction.   An  indicated  division  of  fractions 
is  sometimes  called  a  complex  fraction. 

f  3. 

For  example,  f  of  f  is  a  compound  fraction,  and  -j  and  -  are 
complex  fractions. 

These  terms  are  not  of  great  value,  but  they  are  used  in  certain 
courses  of  study. 

128.  Such  forms  are  treated  the  same  as  ordinary  multi- 
plications and  division  of  fractions. 

f      2  9 

For  example,  -  =  --*-  5  =  — 
'53  15 


WRITTEN    EXERCISE 

Reduce  to  the  simpler  forms  in  Exs.  1— 


1. 

3 

4* 

2-i 

3. 

7 

14' 

4    —  . 

*  15 

5. 

8 

i' 

6. 

T6T 
&' 

7'  ft' 

8. 

2i. 

>-i- 

10. 

1 

11. 

ft  2 
a 

2 
12.  §  of 

3i 
4  ' 

13.   p  ( 

>f¥' 

7 

2 

5  ^  4-  !-  21-  4-  -£  41  4-  £ 

15.-^-.         16.  1±1.  17.   ^-±4.  18.      2^ 


3_ui  -^x-i  4i--' 


y"rs  ^f~5  ^2^  —  3 

19.   f  of  if  of  |.        20.   f  of  f  of  f  i       21.   |  of  |  of  -3%. 
22.   T6T  of  2y2- of -2J-.      23.   /T  of  TV  of  |.      24.   f  of  f  of  f  of  2£. 

25.  If  Mr.  A  buys  f  of  the  share  of  Mr.  B  who  owns  T5^ 
of  a  farm,  and  then  sells  §  of  what  he  buys  to  Mr.  C,  what 
part  of  the  farm  does  Mr.  C  own? 
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FRACTIONAL  RELATIONS 
ORAL  EXERCISE 

1.  What  part  of  4  is  2  ?     What  part  of  10  is  8?     How 
do  you  find  what  part  one  number  is  of  another  ? 

2.  What  part  of  7  is  5  ?  of9is4?  of7is6?  of  16  is  12? 
of  25  is  12i?  of  100  is  33J?  of  100  is  16f  ? 

129.  Fractional  parts.    It  therefore  appears  that 
To  find  what  part  the  second  of  two  numbers  is  of  the  first, 
divide  the  second  by  the  first. 

For  example,  what  part  of  51  is  17  ?    17  is  £J-,  or  |  of  51. 
WRITTEN   EXERCISE 

In  JExs.  1—&4  the  second  number  is  what  part  of  the  first  ? 

1.  14,  8.  2.  18,  14.  3.  f ,  f. 

4.  -y,  TV  5.  3J,  1§.  6.  17,  8J. 

7.  82,  9i.  8.  41f,  5i.  9.  66f,  16§. 

10.  243,  27.  11.  100,  37J.  12.  45f,  7f. 

13.  16|,  2f.  14.  42i,  14J.  15.  62J,  7|. 

16.  66f,  33^.  17.  225,  37i  18.  22J,  16§. 

19.  41 1,  21f.  20.  371.  33J.  21.  421,  60f 

22.  33i,  16§.  23.  427,  47f.  24.  325,  29T\. 

25.  Frank  is  12  yr.  old.     His  age  is  what  part  of  his 
brother's,  who  is  18? 

26.  The  age  of  his  brother,  who  is  18,  is  what  part  of  his 
uncle's,  who  is  54  ? 

27.  If  Frank  is  12  and  his  brother  is  18,  Frank's  age 
was  what  part  of  his  brother's  6  yr.  ago  ?    It  will  be  what 
part  of  his  brother's  6  yr.  from  now  ? 
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ORAL   EXERCISE 

1.  10  is  %  of  what  number?  1  of  what  number? 

2.  12  is  J  of  what  number  ?     If  12  is  f  of  some  number, 
what  is  J  of  the  number  ?     What  is  f  of  it  ? 

3.  15  is  f  of  some  number.     What  is  f  of  it  ?   all  of  it? 

4.  21  is  I  of  what  number?  f  of  what  number? 

130.  Illustrative  problem.    If  33J  is  f  of  some  number, 
what  is  the  number? 

Because  f  of  some  number  =  33J,  or  if^, 

therefore  1  of  the  number     =  \  of  if  £  —  ^ 

and  f  of  the  number     =  3  times  -53°-  =  50. 

Therefore  33J  is  f  of  50. 

WRITTEN   EXERCISE 

Find  the  number  of  which 

1.  23  is  J.                2.  38  is  f .  3.  63  is  f . 

4.  75  is  f.                 5.  45  is  T%.  6.  150  is  J. 

7.  222  is  f .              8.  125  is  f  f.  9.  144  is  TV 

10.  $150  is  f .          11.  $2.25  is  f  12.  $10.25  is  f. 

13.  If  there  are  85  girls  in  a  school,  and  they  are  |  of 
the  total  number  of  pupils,  how  many  pupils  are  there  ? 

14.  In  my  library  are  164  books  on  history,  and  these 
are  T2T  of  all  my  books.     How  many  books  have  I  ? 

15.  If  a  man  spends  $1687.50  this  year,  and  this  is  f  of 
his  income,  how  much  is  his  income? 

16.  A  man  left  to  his  son  f  of  his  estate,  this   share 
amounting  to  $3210.     To  his  daughter  he  left  T^  of  his 
estate,  and  the  rest  to  his  wife.     How  much  did  the  wife 
and  daughter  each  receive? 
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ORAL    EXERCISE 

1.  What  will  2J  Ib.  of  coffee  cost  at  24  X  a  pound? 

2.  What  will  |  Ib.  of  pepper  cost  at  24/  a  pound  ? 

3.  What  will  2£  Ib.  of  butter  cost  at  26/  a  pound? 

4.  What  will  5  oz.  of  cinnamon  cost  at  32/  a  pound  ? 

5.  What  will  20  Ib.  of  loaf  sugar  cost  at  6£/  a  pound? 

6.  What  will  I  doz.  hats  cost  at  $36  a  dozen? 

7.  At  32/  a  gallon,  what  will  12^  gal.  of  vinegar  cost? 

8.  What  will  l^lb.  of  cocoa  cost  at  22/  per  half-pound 
can? 

9.  At  32/  a  pound,  what  will  1^  Ib.  of  ground  ginger 
cost? 

10.  At  the  rate  of  80/  for  10  Ib.  of  rice,  how  much  must 
I  pay  for  15  Ib.  ? 

11.  At  the  rate  of  $1.64  for  J  gal.  of  olive  oil,  how  much 
will  2|  gal.  cost  ? 

12.  I  can  buy  a  14-lb.  box  of  oatmeal  for  $1.54.     At 
this  rate,  what  do  I  pay  for  5  Ib.  ? 

13.  At  30/  a  pound,  how  much  will  j  Ib.  of  mustard 
cost?     (Always  count  the  half  cent  as  a  cent.) 

14.  I  can  buy  a  box  of  60  cakes  of  soap  for  $2.94,  or  the 
same  soap  at  5J/'  a  cake.     What  shall  I  gain  on  60  cakes 
by  buying  the  whole  box  at  once  ? 

15.  I  can  buy  a  5-lb.  can  of  baking  powder  for  $1.95. 
How  much  cheaper  is  this  than  buying  the  same  amount 
in  half-pound  cans  at  23/  each  ? 

16.  A  hotel  needs  a  pint  and  a  half -of  vanilla  extract 
this  week.     How  much  cheaper,  is  it  to  buy  a  pint  bottle 
for  98/  and  a  half-pint  bottle  for  54/,  than  to  buy  it  in 
half-pint  bottles  ? 
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WRITTEN   EXERCISE 

1.  At  $1.38  a  yard,  what  will  37  yd.  of  carpet  cost? 

2.  In  buying  2  doz.  cans  of  peaches,  how  much  is  gained 
by  buying  @  $3.73  a  dozen  over  buying  at  3  cans  for  a 
dollar? 

3.  What  is  the  cost  of  6J  Ib.  of  mackerel  @  16/,  3j  Ib. 
of  codfish  @  12/,  and  4  cans  of  salmon  at  the  rate  of  2 
for  a  quarter  ? 

4.  I  bought  J  gal.  of  olive  oil  @  $3.30  a  gallon,  but  £ 
of  what  I  bought  leaked  out.     What  rate  per  gallon  do  I 
pay  for  what  is  left  ? 

5.  In  buying  48  cans  of  tomatoes,  how  much  is  gained 
by  buying  two  cases  of  2  doz.  each,  @  $2.89  a  case,  over 
buying  at  the  rate  of  3  cans  for  40/  ? 

6.  I  bought  3  gal.  of  best  maple  sirup  @  $1.12^  a  gal- 
lon, 2J  gal.  New  Orleans  molasses  @  62/  a  gallon,  and 
gave  the  grocer  a  $5  bill.     How  much  change  did  I  get? 

7.  I  bought  6  Ib.  of  prunes  @  12^/,  8  Ib.  of  dried  apri- 
cots @  12J/,  2J-  Ib.  of  raisins  @  16/,  lj  Ib.  of  figs  @  22 X, 
and  £  Ib.  English  walnuts  @  IS/,  and  gave  the  grocer  a 
$5  bill.     How  much  change  did  I  get  ? 

8.  I  bought  8  cans  of  peaches  @  $3.75  a  dozen,  15  cans 
of  tomatoes  @  $1.37  J  a  dozen,  9  cans  of  soup  @  $1.50  a 
dozen,  3 Jib.  of  raisins  @  18/,  2j  Ib.  of  nuts  @  17/,  1 J  gal. 
of  sirup  @  60/,  1^  doz.  cakes  of  soap   @  42/  a  dozen. 
How  much  was  my  bill  ? 

9.  I  bought  10  Ib.  of  white  beans  @  6J/,  3J  Ib.  split 
peas  @  7/,  3  cans  of  soup  @  12J/,  and  2j  Ib.  of  paraffin 
candles  @  12^/.     How  much  was  my  bill?     (Neglect  frac- 
tions less  than  J/,  although  in  a  bill,   as  on  page  75,  a 
fraction  of  a  cent  is  usually  called  a  cent.) 
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CASH  CHECKS  IN  LARGE  STORES 

131.  Cash  checks.    In    large    stores  the   clerk  fills  out  a 
small  cash  check  like  the  folio  win  g: 


Sold  by  No.  127              Ain't  rec'd  $15.00 

iyci. 

Silk 

.57 

29 

4|   « 

Summer  Silk 

.38 

1 

67 

iH  " 

Silk 

.99 

11 

39 

Total 

13 

35 

Change  due 

1 

65 

$15 

00 

WRITTEN   EXERCISE 

Make  out  cash  checks  for  the  following  sales: 

1.  14^  yd.  gingham  @  25/,  9  yd.  cotton  @  12i/,  10£  yd. 
madras  @  35/.     Amount  received,  $10. 

2.  6i  yd.  cheviot  @  $1.10,  5|  yd.  silk  @  $1.25,  9J  yd. 
velveteen  @  98/.     Amount  received,  $25. 

3.  Hi  yd.  Persian  lawn  @  $1.95,  6f  yd.  dimity  @  25/, 
12J  yd.  linen  suiting  @  75/.     Amount  received,  $40. 

4.  9i  yd.  Persian  lawn  @  $1.37^,  5 i  yd.  cheviot  @  $1.25, 
15  yd.  cotton  @  121/.     Amount  received,  $30. 

5.  7  yd.  muslin  @  25/,  12i  yd.  lining  @  ll/,  6|  yd.  lawn 
@  $1.50,  7  yd.  suiting  @  75/.     Amount  received,  $20. 

6.  16  yd.  velvet  @  $2.25, 14i  yd.  suiting  @  48X,  23  yd. 
cotton  @  15X,  6|  yd.  dimity  @  24/,  7^  yd.  ribbon  @  25/. 
Amount  received,  $50. 
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DECIMAL  FRACTIONS 


DECIMAL   FRACTIONS 


ORAL   EXERCISE 


1.  In  the  picture  each  column  of  squares  is  what  part  of 


the  large  square  ? 


Point  to  T50  of  the  large  square. 

2.  Each  small  square  is  what  part  of 
a  column  ?  of  the  large  square  ?     Point 
to  T%°o  of  the  large  square ;  to  T2^. 

3.  If  the  large  square  represents  $1, 
what  part  represents  1  dime?  1  cent? 

132.  Meaning  of  decimals.  Just  as 
$3.25  means  $3  +  $fifo,  so  3.25  ft. 
means  3  ft.  -f-  y2^  ft.,  or  3J  ft. ;  4.75  in.  means  4  in.  -f 
Ty^  in.,  or  4|  in.;  2.5  means  2  +  T5n,  or  2j ;  0.5,  or  .5, 
means  T5^,  or  T5^0F,  or  .50 ;  0.125,  or  .125,  means  jWo?  or  i- 

133.  Decimal  fractions.    A  fraction  whose  denominator  is 
not  written,  but  is  some  power  of  10,  is  called  a  decimal 
fraction. 

134.  Decimals.    Decimal    fractions    are    usually    called 
decimals. 

135.  Decimal   point.    The   period   placed   at  the   left  of 
tenths  is  called  the  decimal  point. 

Thus,  0.2  =  A,  or  i;  0.7  =^5  0.8  = -ft,  or  f;  .06  =  T0<j  -f 

A;  .08  -  Tfo  =  A  =  A;  -007  =  TA*;  .125  -  TWo  -  i;  .1231  = , 

136.  The  expression  0.5  means  the  same  as  .5.     The  0  maybe 
written  or  not  as  we  please. 

137.  Reading  decimals.    125.375  is  read,   "one    hundred 
twenty-five  and  three  hundred  seventy-five  thousandths." 

Pupils  should  be  given  much  exercise  in  reading  such  numbers 
from  the  blackboard,  avoiding  the  use  of  "and  "  except  between  the 
units  and  tenths,  and  the  vulgarism  of  "  aught "  for  "  naught." 


,  or 


READING  AND  WRITING  DECIMALS  77 

ORAL   EXERCISE 

Read  the  numbers  in  Exs.  1-12: 
1.  1.25.  2.  3.78.  3.  2.95.  4.  6.33. 

5.  0.125.  6.  48.675.         7.  0.375.  8.  67.005. 

9.  32.375.       10.  100.025.      11.  91.075.       12.  300.075. 

13.  What  is  the  name  of  the  place  to  the  right  of  tenths  ? 
to  the  right  of  that  ?     What  is  the  name  of  the  fourth  deci- 
mal place?  the  fifth?  the  sixth? 

138.  Since  we  rarely  read  aloud  the  names  of  numbers  beyond 
three  decimal  places,  even  when  we  write  them,  the  chief  drill  should 
be  on  reading  decimal  fractions  like  those  in  Exs.  1-12. 

Read  the  following : 

14.  16.004.     15.  82.3745.     16.  91.8273.      17.  68.9982. 
18.  75.1375.   19.  12.31478.   20.  16.42398.    21.  14.763458. 

WRITTEN   EXERCISE 

Write  decimally  the  fractions  in  Exs.  1-5: 

1.  Three  tenths ;  five  tenths;  nine  tenths. 

2.  Four  and  four  tenths  ;  seven  and  eight  tenths. 

3.  Seventy-five   hundredths ;    thirty-three   and   a  third 
hundredths ;  three  hundred  and  three  hundredths. 

4.  One   hundred   forty-four   thousandths;    six  hundred 
seventy-five  thousandths ;  four  ten-thousandths. 

5.  Five   and   seven  thousandths;    eight   and   forty-two 
thousandths ;   twenty-five  thousandths  ;  one  millionth. 

6.  Keduce  to  lowest  terms  the  fractions  -fifa  and  •$&%• 
What  does  this  tell  you  of  the  values  of  0.30  and  0.300? 

7.  As  in  Ex.  6,  show  that  0.250  =  0.25  =  £  ;  that  0.500 
=  0.50  =  0.5  =  J ;  that  0.7500  =  0.750  =  0.75  =  f . 
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REDUCTION  OF  DECIMAL  FRACTIONS 
ORAL  EXERCISE 

1.  Express  T5^  as  hundredths ;   as  thousandths.     Write 
the  results  as  decimal  fractions  on  the  blackboard. 

2.  Express  as  tenths  :  J,  1,  f ,  f ,  j,  |,  J  or  2,  f  or  2£. 

3.  Express  as  hundredths  :  £,  J,  J,  ^,  ^,  ^,  ^,  ^\,  11. 

139.  Annexing   zeros   to   decimals.    Because  T5^  =  T5^,    or 
.5  =  .50,  we  see  that 

Annexing  a  zero  to  a  decimal  fraction  does  not  change  its 
value. 

140.  Reducing     decimals    to    common    fractions.    Because 
.25  =  T2o%,  which  equals  J, 

To  reduce  a  decimal  to  a  common  fraction,  write  the 
denominator  of  the  decimal  and  then  reduce  the  fraction  to 
lowest  terms. 

WRITTEN   EXERCISE 

Reduce  to  common  fractions  in  lowest  terms,  or  to  mixed 
numbers,  in  Exs.  1—16: 


1.  .4 

2.  .6. 

3.  .2. 

4.  .8. 

5.  .25. 

6.  .75. 

7.  .45. 

8.  .55. 

9.  .125. 

10.  .375. 

11.  .625. 

12.  .875. 

13.  1.25. 

14.  2.75. 

15.  5.125. 

16.  10.375. 

17.  Express  as  hundredths  :  0.7,  0.6,  0.1,  0.8,  4,  63. 

18.  Express  as  thousandths  :  0.1,  0.25,  0.37,  0.09,  31. 

19.  Express  as  hundredths  :  .470,  .680,  .100,  .040,  7.8. 

20.  Express  0.125  as  eighths.     Find  0.125  of  $1600. 


REDUCTION  79 

ORAL    EXERCISE 

1.  Express  0.25  as  a  common  fraction;  ^  as  a  decimal. 

2.  Express  0.40  as  a  common  fraction  j  -fa  as  a  decimal. 

Express  the  numbers  in  Exs.  3—12  as  common  fractions  : 

3.  0.2.        4.  0.4.          5.  1.5.          6.  0.6.  7.  0.8. 

8.  0.20.      9.  0.40.      10.  0.75.      11.  1.125.      12.  0.250. 

Express  as  decimals: 

13.  i.  14.  f.  15.  j.  16.  f.  17.  f. 

18.   l.  19.   |.  20.   1.  21.   33_.  22.   ^. 

141.  Reducing  common  fractions  to  decimals.     Because 

!=¥=«*-  -  I-5? -<**. 

To  reduce  a  common  fraction  to  a  decimal  fraction,  divide 
the  numerator  by  the  denominator. 

Write  the  decimal  point,  and  annex  zeros  as  necessary. 

142.  Exact  decimals  not  always  possible.    A  common  frac- 
tion cannot  always  be  reduced  to  an  exact  decimal. 

Thus,  i  =  0.3 j  =  0.331  =  0.333J,  and  so  on,  or  0.333 -f. 
No  common  fraction  equals  an  exact  decimal  if  the  denominator 
contains  other  prime  factors  than  2  and  5. 

WRITTEN   EXERCISE 

Express   as   decimals,   carrying  the  reduction   only  to 
thousandths  in  case  of  inexact  decimals: 

1.   i.  2.   &.  3.   TV  4.   f.  5.   f 

6.  f  7.   T'T/  8.   5V  9.   ft.          10.  if. 

11.   $y.        12.   ffi.        13.  t\V        I4-   III-        15-  3ff 
16.  3.07^.    17.  4.05J.    18.  6.75f.    19.  4.00J.    20.  7.25|. 
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ADDITION  AND  SUBTRACTION 
ORAL  EXERCISE 

Write  on  the  blackboard  and  add  aloud  the  numbers  in 
Exs.  1-10: 


1. 

2ft. 

2. 

$2 

3. 

$0.02 

4. 

$2.22 

5. 

.02  ft. 

6 

6 

.06 

6.66 

.06 

6. 

.02 

7. 

.04 

8. 

.3 

9. 

.6 

10. 

.60 

.06 

.05 

A 

.7 

.70 

An  abbreviation  like  ft.,  at  the  top  of  a  column,  refers  to  all 
numbers  in  the  column. 

Write  on  the  blackboard  and  subtract  aloud  the  following : 
11.  7  ft.        12.  $0.07     13.  .07       14.  .7  15.  7.77 

2_  .02  .02  .2  2.22 

16.  $0.11     17!  .115        18.  1.1       19.  1.512      20.  1.251 
.04  .041  _.4  .602  .851 

143.  Adding  and  subtracting  decimals.    We  see  that  to  add 
or  subtract  numbers  containing  decimal  fractions  we 

Write  like  orders  under  one  another  and  add  or  subtract  as 
with  integers. 

144.  To  add  2.5,  3.06,  9.475,  and  .1.  2.5 

O    f\f* 

If  the  decimal  points  are  in  a  column,  units  will  come 
under  units,  tenths  under  tenths,  and  so  on.     Read  the 

columns  like  a  word,  saying,  "  5,  13,  11,  15." 

15. loo 

145.  To  subtract  .26  from  4.1. 

Arranging  the  decimal  points  in  a  column  and  writing          4.10 
4.1  as  4.10  (§  139),  the  subtraction  is  the  same  as  with  .26 

United  States  money.  3.84 


ADDITION  AND   SUBTRACTION  81 

ORAL    EXERCISE 

1.  Add :  ^  +  ^,  Tfo  +  Tfo,  0.5  +  0.6,  0.05  +  0.06. 

2.  Add :  1T%  +  3TV  lTfo  +  3T§^  1.6  +  3.9,  1.06  +  3.09. 

3.  Subtract :  if  -  &,  jf  _  ^  1T6_  _  y9_?  i>6  _  0.9. 

4.  Subtract :  125  -  50,     $1.25  -  $0.50,    1.25  -  0.50. 

WRITTEN   EXERCISE 

See  how  many  of  these  examples  you  can  solve  in  ten  minutes. 
A.dc(  the  numbers  in  Exs.  1—8: 
1.  $2.47    2.  $15.25J    3.  28.92  ft.    4.  68.        5.  432. 


3.62 
4.81 

7.42J 
19.00 

6.87 
9.09 

0.091 
7.4 

41.025 

7.875 

9. 

6.04 

125.      . 

321. 

.905 

28.06 

7.87 

7.75 

40.08} 

.095 

6.  132  -1-  0.96  +  3.04  +  19.6  +  0.05  -f  98.03. 

7.  42.06  +  98.03  +  925  +  0.6  +  0.85  +  2.5  +  3.4. 

8.  243  +  489  +  0.09  +  0.16  +  0.49  +  0.98  +  27.62. 

Subtract  as  indicated  in  Exs.  9—29: 


9. 
13. 
17. 

$0.25i 

67.025 
9.8 

10. 

14. 

18. 

$7.25 
1.50 

11. 
15. 
19. 

$9.63 

2.78 

12. 
16. 
20. 

$5.70 
2.95 

42.57 
6.64 

48.054 
6.97 

540. 
0.675 

$128.42 
7.06 

$142. 
4.92 

37.204 
9.32 

203. 
94.602 

21.  78.2-9.3.  22.  80-0.07.  23.  68.04-7.6. 
24.  40.04-0.4.  25.  628-519.1.  26.  78.1-8.01. 
27.  600.06-66.6.  28.  625-500.25.  29.  37.27-28.19. 


82  DECIMAL   FRACTIONS 

ORAL    EXERCISE 

1.  A  small   geography   cost    $0.60  and  a  music   book 
$0.35.     How  much  did  the  two  cost? 

2.  An  arithmetic  cost  $0.65  and  a  paint  box  $0.35.     How 
much  did  the  two  cost  ? 

3.  A  history  cost    $0.60.     I   gave  the  dealer  a  50-ct. 
piece  and  a  quarter  of  a  dollar.     How  much  change  did  I 
receive  ? 

4.  I  bought  a  large  geography  for  $1.25,  and  gave  the 
dealer  a  dollar    and   a  half.      How  much   change,  did  I 
receive  ? 

5.  How  much  more  did  the  large  geography  cost  than 
the  small  one  ?     How  much  more  than  the  arithmetic  ? 

WRITTEN   EXERCISE 

1.  What  was  the  total  cost  of  all  the  purchases  men- 
tioned in  the  oral  examples? 

2.  There  are  15  girls  in  the  class,  and  each  bought  an 
arithmetic.     How  much  did  these  books  cost  them  ? 

3.  There  are  14  boys  in  the  class,  and  each  bought  a 
large  geography.     How  much  did  these  books  cost  them? 

4.  If  each  of  the  boys  and  each  of  the  girls  bought  a 
paint  box,  how  much  was  paid  for  paint  boxes  ? 

5.  John  paid  during  the  term  $0.08  for  pencils,  $0.24 
for  paper,  and  $0.15  for  a  drawing  book.     Required  the 
cost  of  these  materials. 

6.  Make  a  list  of  the  materials  used  by  you  this  year 
in  school,  with   the  cost  of  each  book,  pencil,  and  other 
article,  whether  paid  by  you  or  the  school.     Add  and  find 
the  total  cost. 


REVIEW 
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THE  FARMER'S  POTATO  CROP 
WRITTEN  EXERCISE 

1.  The  greatest  recent  average  yield  of  potatoes  per  acre 
was  in  Nevada,  where  1753  acres  produced  190  bu.  to  the 
acre. .  What  was  the  total 

yield  ? 

2.  When   the    average 
value  of  potatoes  per  acre 
in  Michigan  was  $25.11, 
and   171,453    acres    were 
devoted  to  this  product, 
what    was    the   value   of 
the  total  crop  ? 

3.  When  New  York  had 
339,000  acres  in  potatoes, 
and  produced  27,628,500 

bu.  a  year,  what  was  the  average  number  of  bushels  per  acre  ? 

4.  If  these  New  York  potatoes  sold  at  an  average  price 
of  $0.48  a  bushel,  what  was  the  value  of  the  total  crop? 

5.  The  state  having  the  highest  recent  average  yield  of 
potatoes  per  acre  in  a  year  is  Nevada,  190  bu.     Montana 
averaged  170  bu.,  Wyoming  167  bu.,  and  Maine  165  bu. 
What  is  the  average  of  these  amounts  ? 

6.  There  are  a  few  records  of  500  bu.  to  the  acre.     If  a 
man  had  10  acres  of  such  land,  and  the  potatoes  sold  for 
47  ct.  a  bushel,  and  it  cost  the  farmer  $46.25  an  acre  to 
plant  and  cultivate  the  crop,  what  would  he  make  a  year  ? 

7.  A  bushel  of  potatoes  weighs  60  Ib.    How  much  would 
the  potatoes    raised  on  a  16-acre  lot  weigh,  the  average 
yield  being  213.5  bu.  per  acre  ? 


84  DECIMAL  FRACTIONS 

MULTIPLICATION 
ORAL  EXERCISE 

1.  Multiply  by  7 :  2  ft.,  .2,  $30,  .030,  .30,  .003. 

2.  Multiply  by  2 :  7  in.,  /F,  .8,  .9,  .07,  .007,  .006. 

3.  Multiply  by  5:  $11,  .11,  11,  1.1,  .011,  .01,  .002. 

4.  Multiply  by  10 :  TV,  H,  !•!>  1-25,  .25,  .2,  .03,  .07. 

146.  Multiplying  by  integers.  Multiplying  deci-  24.125 
mal  fractions  by  integers  is  already  familiar,  espe-  _  35 
cially  in  working  with  United  States  money.  120  625 
Thus,  to  multiply  24.125  by  35,  723  75 


844.375 

We    know    where   to  put  the   decimal  point,   because 
thousandths  multiplied  by  a  whole  number  must  be  thousandths. 
This  subject  is  considered  more  fully  on  page  106. 


WRITTEN   EXERCISE 

Multiply  in  JZxs.  1-12: 

1.  27.25  by  25.         2.  65.23  by  32.        3.  13.45  by  72. 

4.  61.82  by  37.         5.  4.375  by  81.         6.  6.925  by  93. 

7.  42.125  by  45.       8.  68.325  by  50.      9.  20.005  by  75. 
10.  102.002  by  35.   11.  42.175  by  62.    12.  29.407  by  87. 

13.  If  ar  12-story  city  building  is  10.62  ft.  to  a  story,  how 
tall  is  it? 

14.  If  one  side  of  a  square  is  21.33  in.,  how  long  is  the 
perimeter  (sum  of  the  sides)  ? 

15.  If  a  triangle  has  three  equal  sides,  each  14.72  in., 
how  long  is  the  perimeter  ? 

16.  The  measure  called  the  meter,  studied  later,  is  39.37 
in.  long.     How  many  inches  in  62  meters  ? 


MULTIPLICATION 
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MULTIPLYING  BY  POWERS  OF  10 
ORAL  EXERCISE 

1.  How  much  is  2 xi?  3x4?  5Xj?  10xTV?  10x0.1? 

2.  How  much  is  10x0.2?  10x0.6?  10xTi<>?  10x0.01? 

3.  How   much   is    100xTJo?    100x0.01?    100x0.02? 

4.  Howmuchis  10xT2o5o?  10<>XT2o5(>?  10x0.25?  100  x 
0.38?  10xO;50?  100x0.75?  1000  XT|Hh>?  1000x0.025? 

5.  We  have  found  that  to  multiply  a  decimal  fraction 
by  10,  we  need  only  move  the  decimal  point  one  place  in 
which  direction?     How  is  it  when  we  multiply  by  100? 
by  1000  ? 

6.  Multiply  by  10 :  9.6,  98.4,  0.96 ;  also  by  100. 

147.  Multiplying  by  powers  of  10.    We  found  on  page  17 
a  rule  for  multiplying  by  powers  of  10.     What  was  it  ? 

148.  Multiplying  by  multiples  of  10.    Therefore,  to  multi- 
ply 487.7  by  600  is  the  same  as  to  multiply  by  6,  moving 
the  decimal  point  2  places  to  the  right  (see  page  17). 

In  the  same  way,  to  multiply  89.07  by  740  is  the  same 
as  to  multiply  by  74,  moving  the  decimal  point  1  place  to 
the  right. 


Multiply : 
1.  40x6.73. 
4.  30x86.4. 
7.  800x65.42. 

10.  1000x1.25. 


WRITTEN  EXERCISE 

2.  30x4.87. 

5.  80x36.5. 

8.  900x37.08. 

11.  2000x6.725. 


3.  60X.9.81. 

6.  70x625.3. 

9.  400x61.8. 

12.  6970x432. 


13.  9250x67.25.       14.  8220x350.4.      15.  6700x495.4. 
16.  2500x374.65.     17.  3500x408.08.    18.  35,000x1.25. 
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DIVISION 

ORAL    EXERCISE 

1.  Divide  by  4 :  16  ft.,  if ,  .16,  .016,  1.6,  .160. 

2.  Divide  by  5  :  55  in.,  f  f ,  .55,  .055,  5.5,  .550. 

3.  Divide  by  7 :  $63,  f  £,  .63,  .063,  f  J,  6.3,  .630. 

4.  Divide  by  10 :  $450,  $$%,  4.50,  4.5,  .450,  .45,  .75. 

149.  Dividing    by    integers.    We    have    seen  24.125 
that  we  write  United  States  money  in  decimal    35)844.375 

fractions,   $2.50  meaning   merely   $2  +  $T5^,  70 

or  $2 +  $0.50.     And  since  we  have  learned  144 
how  to  divide  a  number  representing  United 

States   money   (page  22),   we   know   how   to  ^ 

divide  a  decimal  fraction.      For  example,  to  -— 

divide  844.375  by  35.  ^ 

This  subject  is  taken  up  again  on  page  110,  this  175 

being  only  an  introduction.  175 

WRITTEN  EXERCISE 

1.  1795.5-42.  2.  48.255-15. 

3.  1583.25-75.  4.  691.53-89. 

5.  1961.96-98.  6.  1693.44-36. 

7.  4416.93-63.  8.  23,340.75-75. 

9.  The  perimeter  of  a  square  is  851  in.     What  is  the 
length  of  each  side? 

10.  The  perimeter  of  a  triangle  whose  sides  are  all  equal 
is  1237.9  in.     What  is  the  length  of  each  side? 

11.  The  perimeter  of  a  six-sided  figure,  with  equal  sides, 
is  7.62  in.     What  is  the  length  of  each  side? 
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DIVIDING  BY  POWERS  OF  10 
ORAL  EXERCISE 

State  the  results  in  Uxs.  1-8: 
1.  10  x  0.4,        4-10.  2.  10  x  1.4,       14-10. 

3.  10  x  $0.04,    $0.40-s-10.      4.  10  x  0.04,     0.4  -=-10. 
5.  10  x  $0.25,    $2.50-5-10.      6.  10  x  0.25,     2.5  -s-  10. 
7.  10  x  12.5,      125-5-10.         8.  100  x  0.04,     4 -5- 100. 

150.  Dividing  by  powers  of  10.    From  the  above  exercise 
and  from  page  23,  the  following  is  found : 

1.  To  divide  a  number  by  10,  move  the  decimal  point  one 
place  to  the  left. 

Any  integer  may  be  thought  of  as  having  a  decimal  point  after 
units.     That  is,  6  is  the  same  as  6.,  or  6.0,  or  6.00. 

2.  To  divide  a  number  by  100,  move  the  decimal  point  two 
places  to  the  left. 

Thus,  7  -5- 100  =  .07. 

3.  To  divide  a  number  by  1000,  move  the  decimal  point 
three  places  to  the  left. 

Therefore,  to  divide  216  by  600  is  the  same  as  to      600)2|16 
divide  2.16  by  6.  .36 

WRITTEN   EXERCISE 

1.  133  -r-  70.  2.  10.8  -  60.  3.  32.9  --  70. 

4.  3745  -  500.         5.  2291  -  290.          6.  296.1  -  470. 
7.  273.6-5-120.        8.  2984-- 4000.        9.  7344-- 9000. 

10.  625  -s-  25,000.  11.  961-«-31,000.  12.  882  -5-  21,000. 
13.  1728  -5- 1200.  14.  144  -s-  60,000.  15.  872-22,000. 
16.  7260^2500.  17.  154  -5- 12,000.  18.  145.7-5-4700. 
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WRITTEN  EXERCISE 

In  this  exercise  pupils  should  state  the  approximate  answers  orally, 
and  these  should  be  written  down.  The  problems  should  then  be 
solved  on  paper  and  the  real  result  compared  with  the  approximate 
one.  This  is  one  of  the  best  checks  against  absurd  results,  and 
should  frequently  be  made  a  subject  of  class  drill  with  other  writ- 
ten exercises.  Teachers  will  not  expect  the  same  approximations 
from  all  pupils.  3£  times  22^  is  a  natural  approximation  for  Ex.  1. 

1.  At  22  /  a  pound,  what  will  3f  Ib.  of  steak  cost  ? 

2.  At  IS/  a  gallon,  what  will  6.25  gal.  of  oil  cost  ? 

3.  At  26/  a  pound,  what  will  6£  Ib.  of  butter  cost  ? 

4.  At  12^X  a  yard,  what  will  8 J  yd.  of  ribbon  cost  ? 

5.  At  $2.50  a  yard,  what  will  2.8  yd.  of  velvet  cost  ? 

6.  If  6  yd.  of  silk  cost  $6.75,  what  is  the  price  per 
yard? 

7.  If  8  doz.  men's  hose  cost  $55,  what  is  the  price  per 
dozen  ? 

8.  A  man  drives  39.6  mi.  in  5j  hr.     What  is  the  rate 
per  hour  ? 

9.  If  48  doz.  boys'  hose  cost  $57.60,  what  is  the  price 
per  dozen? 

10.  At  14/  a  gross,  how  many  gross  of  buttons  can  be 
bought  for  $3.22  ? 

11.  A  dealer  buys  200  Ib.  of  raisins  for  $19.    How  much 
do  they  cost  a  pound  ? 

12.  A  dealer  pays  $18.83  for  7  rocking-chairs.     How 
much  does  he  pay  for  each? 

13.  A   dealer    sells    17  pails    of   mackerel   for   $40.80. 
What  is  the  price  per  pail? 

14.  A  man  pays  $1110  a  year  for  the  rent  of  a  city 
house.     How  much  does  he  pay  a  month  ? 
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15.  Traveling  at  the  rate  of  47  mi.  an  hour,  how  far  will 
a  train  go  between  8.45  A.M.  and  11.30  A.M.  ? 

16.  A  grocer  buys  a  50-gal.  barrel  of  Porto  Bico  molasses 
for  $11.50.     How  much  does  it  cost  per  gallon? 

17.  A  grocer  sells  a  half  chest  of  tea,  140  Ib.  to  the 
chest,  for  $19.60.     What  is  the  price  per  pound  ? 

18.  A  merchant  sold  a  40-yd.  piece  of  cloth  for  $45, 
gaining  12^/  a  yard.     How  much  did  the  piece  cost  him? 

19.  A  grocer  buys  12  doz.  1-lb.  cans  of  cocoa  at  43/  each, 
and  sells  them  at  58 X  each.     How  much  does  he  gain  ? 

20.  A  dry  goods  dealer  sells  75  yd.  of  cloth  for  $112.50, 
thereby  gaining  $28.50.     How  much  did  it  cost  him  per 
yard? 

21.  A  grocer  buys  six  50-lb  boxes  of  dried  apples  at  4J/ 
a  pound,  and  sells  them  at  6/  a  pound.     How  much  does 
he  gain  ? 

22.  A  salesman  receives    $15   a  week.     He  works  49 
weeks  a  year.     His  expenses  are  $396  a  year.     How  much 
does  he  save  a  year  ? 

23.  If  15  men  can  do  a  piece  of  work  in  4  da.  7  hr.,  a 
working  day  being  8  hr.,  how  long  will  it  take  3  men, 
working  at  the  same  rate  ? 

24.  Four  places,  A,  B,  C,  D,  are  in  a  straight  line.     It 
is   17.42  mi.  from  A  to  B,  13.74  mi.  from  B  to  C,  and 
52.11  mi.  from  A  to  D.     How  far  is  it  from  C  to  D  ? 

25.  A  merchant  pays  $38.40  for  a  piece  of  cloth.     If 
there  had  been  3  yd.  more  in  the  piece,  it  would  have  cost 
him  $42.     How  many  yards  were  there  in  the  piece  ? 

26.  Mr.  A  and  Mr.  B  are  in  partnership,  Mr.  A  con- 
tributing f  of  the  money  and  labor  to  run  the  business. 
If  they  make  $6725  this  year,  what  is  the  share  of  each? 
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DENOMINATE   NUMBERS 

REVIEW  OF  THE  COMMON  TABLES 
ORAL  EXERCISE 

1.  How  many  ounces  in  a  pound?     An  ounce  is  what 
part  of  a  pound? 

2.  Tell  the  number  of  gills  in  a  pint,  pints  in  a  quart, 
and  quarts  in  a  gallon. 

3.  Tell  the  number  of  inches   in  a  foot  and  feet  in  a 
yard.     An  inch  is  what  part  of  a  foot? 

4.  Tell  the  number  of  quarts  in  a  peck  and  pecks  in 
a  bushel.     A  peck  is  what  part  of  a  bushel  ? 

5.  How  many  seconds  in  a  minute  ?  minutes  in  an  hour  ? 
hours  in  a  day  ?  days  in  a  week  ?  days  in  a  common  year? 
days  in  a  leap  year  ?     What  months  have  30  days  ? 

Express  the  following  as  indicated: 
6.  6  pt.  as  quarts.     7.  8  qt.  as  gallons.    8.  3  yd.  as  feet. 
9.  14  da.  as  weeks.  10.  8  pk.  as  bushels.   11.  12  ft.  as  yards. 
12.  l^lb.  as  ounces.  13.  15  pt.  as  quarts.  14.  4  wk.  as  days. 

15.  48  hr.  as  days.     16.  32 oz.  as  pounds.  17.  2^  qt.  as  pints. 

% 

WRITTEN   EXERCISE 

1.  Write  the  table  of  weight,  —  ounces,  pounds,  tons. 

2.  Write  the  table  of  length,  —  inches,  feet,  yards,  rods, 
miles. 

3.  Write   the   table    of  dry   measure,  —  quarts,    pecks, 
bushels. 

4.  Write   the   table   of  liquid   measure,  —  gills,    pints, 
quarts,  gallons. 
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151.  Tables  for  reference.    While  these  tables  have  been 
learned  and  used  in  primary   arithmetic,   they   are    here 
inserted  for  reference   and   for   such  review  as    may  be 
necessary. 

152.  Table  of  length  : 

12  inches  (in.)  =  1  foot  (ft.). 

3  feet  =  1  yard  (yd.). 
5i  yards,  or  16£  feet  =  1  rod  (rd.). 
32O  rods,  or  528O  feet  =  1  mile  (mi.). 

The  hand  (4  in.)  is  used  in  measuring  the  height  of  horses  at 
the  shoulder.  Sailors  use  the  fathom  (6  ft.)  and  cable  length 
(120  fathoms)  for  measuring  depths,  and  the  knot  (nautical 
mile,  1.15  common  or  statute  miles,  or  6080.27  ft.)  for  dis- 
tances at  sea. 

153.  Table  of  square  measure : 

144  square  inches  (sq.  in.)  =  1  square  foot  (sq.  ft.). 

9  square  feet  =  1  square  yard  (sq.  yd.). 
30J  square  yards  =  1  square  rod  (sq.  rd.). 
16O  square  rods  =  1  acre  (A.). 

64O  acres  =  1  square  mile  (sq.  mi.). 

Carpenters,  architects,  and  mechanics  often  write  8"  for  8  in., 
and  5'  for  5  ft.  They  also  use  sq/'  and  sq/  for  square  inches  and 
square  feet.  In  this  book  both  of  these  forms  are  used. 

154.  Table  of  cubic  measure  : 

1728  cubic  inches  (cu.  in.)  =  1  cubic  foot  (cu.  ft.). 

27  cubic  feet  =  1  cubic  yard  (cu.  yd.). 
128  cubic  feet  =  1  cord  (cd.). 

A  perch  of  stone  or  masonry  is  usually  considered  as  1  rd.  long, 
1  ft.  high,  and  \\  ft.  thick,  and  it  contains  24|  cu.  ft.  It  varies, 
however,  in  different  parts  of  the  country.  A  cubic  yard  of  earth 
is  considered  a  load. 
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155.  Table  of  weight : 

16  ounces  (oz.)  =  1  pound  (lb.). 
2OOO  pounds  =  1  ton  (T.). 

The  ton  of  2000  lb.  is  sometimes  called  the  short  ton,  there 
being  a  long  ton  of  2240  lb.  which  is  used  in  some  wholesale 
transactions  in  mining  products. 

Goldsmiths  still  use  an  old  table  of  Troy  weight,  but  it  is  not  of 
enough  importance  to  justify  teaching.  In  this  table 

24  grains  (gr.)  =  1  pennyweight  (pwt.  ordwt.). 
20  penny  weights  —  1  ounce  (oz.). 
12  oz.  =  1  pound  (lb.). 

The  avoirdupois  pound  contains  7000  gr. ,  the  Troy  pound  5760  gr. 
Therefore  1  lb.  of  iron  is  heavier  than  1  lb.  of  gold. 

A  carat  weight,  used  in  weighing  diamonds,  varies,  but  is  commonly 
taken  in  the  United  States  as  3.2  Troy  grains.  The  word  carat  is 
also  used  in  speaking  of  the  purity  of  gold,  meaning  J¥,  "  16  carats 
fine  "  meaning  J|  pure  gold. 

There  is  also  a  table  of  Apothecaries*  weight,  used  by  physicians 
and  druggists  in  prescriptions.  Its  importance  is  too  slight  to  justify 
teaching,  although  it  is  here  inserted  for  those  who  may  care  to  use  it. 

20  grains  (gr.)  =  1  scruple  (sc.  or  9). 
3  scruples  =  1  dram  (dr.  or  3)« 
8  drams  =  1  ounce  (oz.  or  § ). 
12  ounces  =  1  pound  (lb.). 

156.  Table  of  liquid  measure  : 

4  gills  (gi.)  =  1  pint  (pt.). 

2  pints  =  1  quart  (qt.). 
4  quarts  =  1  gallon  (gal.). 

A  gallon  contains  231  cu.  in.  Barrels  vary  in  size,  although  in 
estimating  the  capacity  of  tanks  and  cisterns  31.5  gal.  are  consid- 
ered a  barrel,  and  2  bbl.  a  hogshead. 

There  is  also  a  table  of  Apothecaries'  liquid  measure,  in  wThich 
16  fluid  ounces  make  1  pint. 
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157.  Table  of  dry  measure  : 

2  pints  (pt.)  =  1  quart  (qt.). 
8  quarts  =  1  peck  (pk.) . 
4  pecks  =  1  bushel  (bu.). 

A  bushel  contains  2150.42  cu.  in.  The  dry  quart  is  more  than 
the  liquid  quart,  containing  67.2  cu.  in.,  while  the  liquid  quart 
contains  only  57.75  cu.  in. 

158.  Table  of  time  : 

6O  seconds  (sec.)  =  1  minute  (min.). 
6O  minutes  =  1  hour  (hr.). 
24  hours  =  1  day  (da.). 

7  days  =  1  week  (wk.). 
12  months  (mo.)  =  1  year  (yr.). 

"  Thirty  days  hath  September, 
April,  June,  and  November." 

The  other  months  have  31  days,  except  February,  which  has 
28  days  in  common  years  and  29  days  in  leap  years.  The  com- 
mon year  has  365  days,  or  52  weeks  and  1  day;  the  leap  year 
366  days.  A  century  is  100  years. 

Years  whose  numbers  are  divisible  by  4  but  not  by  100,  arid 
those  divisible  by  both  4  and  100,  are  leap  ye^ars.  Thus,  1904, 
1908,  2000,  but  not  2100,  are  leap  years. 

159.  Table  of  value  : 

1O  mills  =  1  cent  (ct.  or  ^). 
1O  cents  =  1  dime  (d.). 
1C  dimes  =  1  dollar  ($). 
1C  dollars  =  1  eagle  (E.). 

The  term  eagle  is  not  used,  although  it  commonly  appears  in 
the  table  of  United  States  money.  The  mill  is  not  coined, 
although  the  name  is  frequently  used  in  speaking  of  fractional 
parts  of  a  cent. 
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160.  Circular  measure.  The  circumference  of  a  circle  is 
measured  in  degrees. 

There  are  360  degrees  (written  360°) 
in  a  whole  circumference. 

Because  the  angle  at  0,  the  center,  in- 
creases just  as  fast  as  the  part  of  the  cir- 
cumference between  its  arms  increases, 
an  angle  is  also  measured  in  degrees. 


ORAL   EXERCISE 

1.  How  many  degrees  in  a  circumference  ?  in  ^  of  a  cir- 
cumference ?  in  i  of  a  circumference  ? 

2.  If  one  line  is  perpendicular  to  another,  what  angle  do 
the  two  form  ?     How  many  degrees  in  the  angle  ? 

3.  How  many  degrees  in  a  right  angle  ?     Is  an  angle  of 
100°  acute,  right,  or  obtuse  ?  an  angle  of  60°  ?  an  angle  of 
90°?    an  angle  of  120°?   an  angle  of  1°? 

161.  Perpendicular  lines.    A  line  that  makes  a  right  angle 
with  another  is  said  to  be  perpendicular  to  it. 

162.  Arc.  A  portion  of  a  circumference  is  called  an  arc. 

163.  Arc  and  angle  measure.    In  measuring  arcs 

360°  =  a  circumference. 
In  measuring  angles 

36O°  =  4  right  angles. 

In  both  cases 

6O  seconds  (6O")  =  1  minute  (I'). 
6O  minutes  =  1  degree  (1°). 

4.  How  many  minutes  in  5° ?    7°?    11°?    25°? 

5.  How  many  seconds  in  3'?    in  5'?    in  20'?   inl°? 

6.  Draw  on  the  board  an  angle  of  about  30°;  45°;  135°. 
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REDUCTION 

164.  Denominate   numbers.     Concrete  numbers  denoting 
measure  (including  weight)  are  called  denominate  numbers. 

'   For  example,  $2,  3  ft.,  7  Ib.  4  oz. 

165.  Compound  numbers.    Denominate  numbers  in  which 
two  or  more  units  are  expressed  are  called  compound  numbers. 

For  example,  2  ft.  3  in.,  4  mi.  3  rd.  2  ft. 

166.  Reduction.     We  may  express  2  ft.  3  in.  as  27  in.,  or 
as  2.25  ft.,  or  as  2J  ft.     This  changing  from  one  form  to 
another,  without  changing  the  value,  is  called  reduction. 

167.  Reduction  descending.    Eeduction  to  a  lower  denomi- 
nation is  called  reduction  descending. 

For  example,  3  ft.  may  be  reduced  to  36  in. 

168.  Reduction  ascending.    Eeduction  to  a  higher  denomi- 
nation is  called  reduction  ascending. 

For  example,  24  oz.  may  be  reduced  to  1  Ib.  8  oz. 

Definitions  like  the  above  have  little  value,  the  subject  of  com- 
pound numbers  having  lost  most  of  its  former  importance.  We  speak 
of  2  ft.  3  in.  instead  of  2£  ft.,  but  we- rarely  use  the  pound  and  ounce 
together,  speaking  of  2  Ib.  4  oz.  as  "  2  pounds  and  a  quarter."  Hence 
but  little  time  should  be  given  to  work  involving  more  than  two 
denominations. 

ORAL   EXERCISE 

1.  Express  10  bu.  as  pecks  ;  as  quarts. 

2.  Express  64  qt.  as  pecks ;  as  bushels. 

3.  Express  40  qt.  as  gallons  ;  as  pints. 

4.  Express  40  pt.  as  quarts  ;  as  gallons. 

5.  Express  20  ft.  as  inches ;  21  ft.  as  yards. 
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REDUCTION  DESCENDING 

169.  Reduction  descending.    Required  to  reduce  160  rd.  to 
inches. 


Explanation  : 
Since  1  rd.  =  16J  ft., 

160  rd.  =  160  times  16  J-  ft.  =  2640  ft. 
Since  1  ft.  =  12  in., 

2640  ft.  =  2640  times  12  in.  =  31,680  in. 


Actual  work .: 
160 


80 
960 
160 
2640  no.  of  ft. 

While  we  think  of   multiplying  16J  ft.  by        12 

160,  we  actually  multiply  160  by  16J  because      31680  no.  of  in. 
this  is  shorter,  and  so  for  2640  times  12  in. 


170.  Required  to  reduce  3  T.  42  Ib.  to 
ounces. 

Since       1  T.  =  2000  Ib., 

3  T.  =  3  times  2000  Ib.  =  6000  Ib. 
6000  Ib.  +  42  Ib.  =  6042  Ib. 
Since       1  Ib.  =  16  oz., 


2000 

3 

6000 

42 
6042  no.  of  Ib. 

16 


36252 
6042 


6042  Ib.  =  6042  times  16  oz.  =  96,672  oz.      96672  no.  of  oz. 


Reduce : 

1.  8  bu.  2  pk.  to  pecks. 

3.  10  rd.  3  ft.  to  feet. 

5.  175  rd.  9  ft.  to  feet. 

7.  2  Ib.  2  oz.  to  ounces. 

9.  2  gal.  3  qt.  to  quarts. 

11.  10  cd.  to  cubic  feet. 


WRITTEN   EXERCISE 


2.  3  mi.  75  rd.  to  rods. 

4.  2  A.  to  square  rods. 

6.  5'  6"  to  inches. 

8.  5  yd.  1  ft.  to  feet. 

10.  2|  A.  to  square  rods. 

12.  23  J  cu.  yd.  to  cubic  feet. 


13.  6  cu.  yd.  7  cu.  ft.  to  cubic  feet ;  to  cubic  inches. 

14.  4  sq.  rd.  3  sq.  ft.  to  square  feet ;  to  square  inches. 
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REDUCTION  ASCENDING 

171.  Reduction  ascending.    Required  to  reduce  200  pt.  to 
gallons. 

Explanation :  Actual  work : 

Since  1  pt.  =  \  qt.,  2)200  no.  of  pt. 

200  pt.  =  200  times  \  qt.  =  100  qt.  4  )100     «     «  qt. 

Since  1  qt.  =  \  gal.,  25     "     "  gal. 

100  qt.  =  100  times  \  gal.  =  25  gal. 

172.  Required  to  reduce  175  in.  to  feet  and  inches. 

Since  1  in.  =  TV  ft.,  12)175  no.  of  in. 

175  in.  =  175  times  TV  ft.  14    «     "  ft. 

=  14-^  ft.  =  14  ft.  7  in.  7  in.  rem. 


WRITTEN  EXERCISE 

Reduce  : 

1.  960  in.  to  feet.  2.  492  in.  to  feet. 

3.  480  oz.  to  pounds.          4.  396  in.  to  yards. 

5.  176  oz.  to  pounds.          6.  7200  sec.  to  hours. 

7.  3600  min.  to  hours.       8.  275  ft.  to  rods  and  feet. 

9.  272  pk.  to  bushels.   10.  3255  Ib.  to  tons  and  pounds. 

11.  527  pt.  to  bushels,  quarts,  and  pints. 

12.  500  sq.  in.  to  square  feet  and  square  inches. 

173.  Reduce  J-  in.  to  a  fraction  of  a  yard. 

Since  1  in.  =  ^  yd., 

1  in.  =  J  of  3^  yd.  =  rfff  yd. 
If  required  to  reduce  to  a  decimal,  7Jy  yd.  =  0.024^  yd. 

13.  475  yd.  0.6  ft.  to  a  decimal  of  a  mile. 

14.  |  in.  to  a  decimal  of  a  foot ;  of  a  yard. 

15.  266§  rd.  to  a  common  fraction  of  a  mile. 
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ADDITION  AND  SUBTRACTION 

ORAL  EXERCISE 
Add  in  Exs.  1-6: 
1.  13  ft.  2  in.          2.  36  Ib.  9  oz.  3.  10  rd.  4  ft. 

24  8  15        3  25      11 

4.  35  mi.  72  rd.      5.  25  yd.  15  in.         6.  42  ft.  8  in. 

25  26  42  _  9_  32  _  4_ 

174.  Adding   compound    numbers.    Required   the    sum   of 
3  ft.  9  in.,  6  ft.  7  in.,  and  5  ft.  10  in.  3  ffc     9  in 

Here  the  sum  of  the  inches  is  26  in.  =  2  ft.  6  7 
2  in.  The  sum  of  the  feet  is  14  ft.,  which  5  10 
with  the  2  ft.  equals  16  ft.  16  ft.  2  in. 

WRITTEN   EXERCISE 


1. 

4. 

7. 
0. 

25 
24 

Ib. 

12  oz. 
4 

2. 
5. 
8. 
11. 

73 

26 

rd.  4 
12 

Jft. 

3. 
6. 
9. 
12. 

26 
23 

mi. 

300  rd. 
20 

41 
41 

yd. 

25  in. 
11 

60 
10 

ft.  9 
4 

in. 

30 
20 

Ib. 

10  oz. 

8 

30 
40 

rd.  6J-  ft. 
12 

70 

80 

mi.  300  rd. 

25 

30 

20 

yd. 

30  in. 
8 

3 
11 

mo, 

,  27  da. 
16 

2  wk.  6 
3    5 

da. 

44 
17 

bu. 

2  pk. 
3 

13.  32  yd.  1  ft.  14.  94  gal.  2  qt.  15.  27  mi.  68  rd. 
49    2       68    1         37    300 
72    2       29    3        16    200 
10    1        13    2        22    160 
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ORAL    EXERCISE 

Subtract  in  Exs.  1-9: 

1.  58  ft.  10  in.        2.  25  Ib.  14  oz.         3.  35  rd.  10  ft. 
96  17          6  26          7 


4.  85  mi.  75  rd.      5.  27  yd.  10  in.         6.  49  ft.  7  in. 
66         50  19  5  36 7_ 

7.  37  Ib.  12  oz.       8.  42  rd.  15  ft.          9.  23  mi.  7  rd. 
37 7_  27        15  16 

175.  Subtracting  compound  numbers.    In  subtracting  17  ft. 
10  in.  from  23  ft.  8  in.,  we  have  :  8  in.  — 10  in., 
impossible  ;    1  ft.  8  in.,  or  20  in.  —  10  in.  =      -^     "  ^ 

10  in. ;  22  ft.  -  17  ft.  =  5  ft.  5  ft.  10  inT 

WRITTEN   EXERCISE 

1.  49  yd.  8  in.    2.  3  ft.  4  in.      3.  10  Ib.  3  oz. 

30    8  8          7_ 

4.  6  rd.  61  ft.    5.  10  mi.         6.  10  yd.  10  in. 
13  20  rd.          30 

7.  47i  yd.      8.  49  ft.  4£  in.     9.  37  Ib.  6J  oz. 
38J-  39   8f.        28    7f 

10.  26  rd.  8£  ft.  11.  76  mi.  7f  rd.   12.  53  yd.  28£  in. 
18    9f       29    8         47    32f 

176.  We  rarely  need  to  add  or  subtract  compound  numbers  of 
more  than  two  denominations.     One  case  where  three  denominations 
are  used  is  in  finding  the  difference  between  two  dates,  as  in  Exs.  21, 
22,  page  100, 
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WRITTEN   EXERCISE 

Add  in  Exs.  1-11: 


1. 

37 

ft.  9  in. 

2.  23 

Ib.  7  oz. 

3.  82  rd. 

5ft. 

42 

7 

48 

9 

75 

7 

67 

6 

61 

4 

62 

12 

31 

4 

37 

5 

9 

SJ 

4. 

24 

qt.  1  pt. 

5.  91 

yd.  27  in. 

6.  42  bu. 

3pk. 

3 

0 

61 

14 

27 

1 

45 

1 

33 

31 

63 

2 

12 

1 

42 

9 

48 

3 

7. 

23 

gal.  2  qt. 

8.  23 

mi.  57  rd. 

9.  32  mi. 

4260  ft. 

41 

1 

46 

120 

27 

2027 

6 

0 

29 

230 

•  33 

45 

83 

3 

80 

175 

241 

605 

10.  92  cu.  ft.  246  cu.  in.        11.  75  sq.  ft.  92  sq.  in. 
73     487  86      49 

34      995  93      135 


Subtract 

in  Exs. 

12-22: 

12 

.  93 

ft. 

7 

in. 

13. 

47 

Ib. 

8  oz. 

14.  32  rd. 

4ft 

m 

61 

8 

26 

9 

26 

5 

15 

.  81 

mi 

7rd. 

16. 

87 

yd. 

4  in. 

17.  65£ft. 

65 

98 

69 

8 

48 

9  in. 

18 

.  85 

Ib. 

6  oz. 

19. 

67 

rd. 

8±.ft. 

20.  89  mi. 

80 

rd. 

36|- 

39| 

69|- 

21.  1910  yr.  6  mo.  8  da.        22.  1909  yr.  7  mo.  3  da. 
1905    7    9  1905    2   15 
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MULTIPLICATION 

ORAL  EXERCISE 
Multiply: 

1.  3  ft.  4  in.  by  2.  2.  8  Ib.  2  oz.  by  6. 

3.  7  ft.  2  in.  by  4.  4.  7  rd.  1  ft.  by  8. 

5.  8  ft.  1  in.  by  9.  6.  11  Ib.  3  oz.  by  4. 

7.  9  yd.  6  in.  by  3.  8.  9  gal.  1  qt.  by  3. 

9.  8  yd.  3  in.  by  8.  10.  12  gal.  1  qt.  by  2. 

11.  6  yd.  2  in.  by  7.  12.  10  mi.  200  ft.  by  5. 

177.  Multiplying  compound  numbers.    Eequired  to  multi- 
ply 4  Ib.  9  oz.  by  6. 

We  might  multiply  as  with  other  num-  4  ifo.  9  OZt 

bers    and  obtain  24  Ib.  54  oz.,  and    reduce  § 

this  to  27  Ib.  6  oz.     But  it  is  easier  to  say:  27  Ib.  6  oz 
"  6  times  9  oz.  =  54  oz.  =  3  Ib.  6  oz. ;  6  times 

4  Ib.  =  24  Ib.,  which  added  to  3  Ib.  =  27  Ib." 

243  ft.      7  in. 

178.  Eequired  to  multiply  243  ft.  7  in.      27 

by  27.  1701        49 

486         14 


Multiplying  as  with  other  numbers,  the 


result  is   6561  ft.  189  in.,  which  is  reduced       6561  ft<  189  m>  ~ 
to  6576  ft.  9  in.  6576  ft'      9  in' 


WRITTEN   EXERCISE 

Multiply  in  Exs.  1-10 : 

1.  47  ft.  6  in.  by  25.  2.  27  Ib.  3  oz.  by  84. 

3.  49  yd.  2  in.  by  96.  4.  44  mi.  3  ft.  by  89. 

5.  109  ft.  3  in.  by  47.  6.  273  ft.  2  in.  by  35. 

7.  121  Ib.  4  oz.  by  92.  8.  309  Ib.  5  oz.  by  67. 

9.  401  yd.  3  in.  by  68.  10.  370  yd.  1  in.  by  83. 
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DIVISION 
ORAL  EXERCISE 

1.  24  ft.  6  iii.  -v-  2.  2.  48  ft.  8  in.  -*-  4. 

3.  36  ft.  6  in.  -r-  6.  4.  21  ft.  7  in.  -f-  7. 

5.  81  Ib.  9  oz.  -f-  9.  6.  72  ft.  8  in.  -=-  8. 

7.  50  ft.  10  in.  --  5.  8.  27  Ib.  12  oz.  H-  3. 

9.  56  Ib.  14  oz.  -r-  7.  10.  72  in.  -r-  9  in. 

11.  64  ft.  -r-  8  ft.  12.  54  rd.  --  6  rd. 

13.  108  yd.  -=-  12  yd.  14.  225  ft.  --  25  ft. 

179.  Two  kinds  of  division.    As  shown  on  page  20,  there 
are  two  kinds  of  division.     Because  9  times  8  ft.  =  72  ft., 
therefore, 

(1)  72  ft.  --  9  =  8  ft.,  (2)  72  ft.  --  8  ft.  =  9. 

180.  Abstract  divisor.    To  consider  the  first  kind,  divide 
371  ft.  6  in.  by  15. 

Dividing  as  usual,  371  ft.  -^  15 

-24ft,   and   lift,    remainder.  u  > 

11  ft.  =  11  times  12  in.  =  132  in,          30  91  in 

and  132  in.  +  6  in.  =  138  in,  to          "71  15)138  in 

be  divided.    138  in.  •*-  15  =  9J  in.  60 135 

Therefore  the  quotient  is  24  ft.  11  ft.  =  132  in.        "3 

9i  in.  138  in. 

181.  Concrete  divisor.    To  consider  the  second  kind,  divide 
22  ft.  9  in.  by  3  ft.  3  in. 

In  such  cases  reduce  dividend  and  divisor  to  the  same  denomi- 
nation, thus : 

22  ft.  9  in.  =  273  in.  7 

3ft.  3  in. -39  in.  39in.)273in. 

Therefore  273  in.  -  39  in.  =  7.  2— 
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WRITTEN   EXERCISE 

1.  241  Ib.  3  oz.  --  8.  2.  472  yd.  2  ft.  --  3. 

3.  123  ft.  8  in.  -j-  11.  4.  82  yd.  18  in.  -f-  27. 

5.  955  ft.  6  in.  --  13.  6.  423  Ib.  15  oz.  -s-  21. 

7.  10  yd.  20  in.  -r- 19  in.  8.  30  Ib.  -s-  7  Ib.  8  oz. 

9.  12  ft.  10  in.  -r-  4  ft.  2  in.     10.  32gal.2qt.-r-3gal.lqt. 

11.  1  cu.  yd.  3  cu.  ft.  -f- 10  cu.  ft. 

12.  10  sq.  yd.  6  sq.  ft.  -r-  3  sq.  yd.  5  sq.  ft. 

13.  24  yr.  11  mo.  6  da.  -s-  2  yr.  3  mo.  6  da. 

14.  2  da.  7  hr.  9  min.  18  sec.  -r-  3  hr.  27  min.  42  sec. 

Multiply  in  Exs.  15-20  : 

15.  15  hr.  27  min.  by  6.  16.  18  bu.  3  pk.  by  8. 
17.  621  mi.  20  ft.  by  97.  18.  9  T.  1650  Ib.  by  4. 
19.  32  min.  48  sec.  by  12.  20.  404  mi.  70  ft.  by  73. 

21.  If  the  average  weight  of  the  members  of  your  class 

is  57  Ib.  4  oz.,  what  is  the  total  weight  of  the  class  ? 
• 

22.  If  the  average  length  of  your  steps  is  2  ft.  2  in.,  how 

far  will  you  go  in  425  steps  ? 

23.  If  a  wheel  is  9  ft.  2  in.  in  circumference,  how  far 
will  it  travel  in  making  125  revolutions  ? 

24.  If  one  side  of  a  square  is  8  ft.  9  in.,  how  far  is  it 
around  the  square  ? 

25.  If  it  is  18  ft.  8  in.  around  a  square,  how  long  is 
each  side? 

26.  It  is  54  ft.  around  a  certain  figure  each  of  whose 
sides  is  6  ft.  9  in.     How  many  sides  has  the  figure  ? 

27.  If  a  wheel  is  8  ft.  9f  in.  in  circumference,  how  many 
revolutions  will  it  make  in  going  a  mile  ? 
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182.  Areas.  What  is  the  area  of  a  flower  bed  8  ft.  wide 
and  1  rd.  long  ? 

If  it  were  16J  ft.  long  and  1  ft.  wide,  the  area  would  be  16J 
sq.  ft.  Since  it  is  8  ft.  wide,  the  area  is  8  times  16  J  sq.  ft.,  or 
132  sq.  ft. 

WRITTEN   EXERCISE 

1.  At  the  rate  of  a  mile  in  4  min.,  how  far  will  an  auto- 
mobile go  in  3  hr.  ? 

2.  How  far  will  a  horse  go  in  the  same  time,  traveling  at 
the  rate  of  a  mile  in  9  min.?     How  far  will  a  train  go  in 
the  same  time,  at  the  rate  of  45  mi.  an  hour  ? 

3.  If  the  large  wheels  of  an  automobile  are  7f  f  ft.  in 
circumference,  how  many  times  will  each  one  turn  in  going 
25  mi.  ? 

4.  At  $65  an  acre,  what  is  a  rectangular  farm  worth  that 
is  150  rd.  wide  and  160  rd.  long? 

5.  At  21  ct.  a  foot,  how  much  would  it  cost  to  inclose  the 
farm  of  Ex.  4  by  a  wire  fence  ? 

6.  If  the  man  wishes  to  enrich  the  soil  of   a   75-acre 
meadow,  how  many  tons  of  fertilizer  would  he  use  at  75  Ib. 
to  the  acre  ? 

7.  If  a  farmer  has  cut  35  cords  of  4-ft.  wood  from  his 
property  and  piled  it  4  ft.  high,  how  long  is  the  pile? 

8.  If  a  lot  8  rd.  by  40  rd.  is  planted  to  corn,  and  pro- 
duces 27J  bu.  to  the  acre,  how  many  bushels   does  the 
owner  get  in  all  ? 

9.  A  farmer  has  a  barn  60  ft.  long,  30  ft.  wide,  and  15  ft. 
high  to  the  eaves.     The   triangular  gables  on  the  ends, 
above  the  line  of  the  eaves,  have  each  an  area  of  150  sq.  ft. 
How  much  will  it  cost  to  paint  the  barn  at  20  ct.  a  square 
yard?     (Illustrate  the  four  sides  by  drawings.) 
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II.    DECIMAL   FRACTIONS   AND   PERCENTAGE 
ADDITION   AND   SUBTRACTION   OF   DECIMALS 

SOME  OF  OUR  GREAT  RAILWAYS 

WRITTEN   EXERCISE 

1.  The  lengths  of  the  various  divisions  of  the  Atchison, 
Topeka,   and    Santa   Fe   road   were   recently   as   follows: 
1177.81  mi.,  487.37  mi.,  887.99  mi.,  372.48  mi.,  129  mi., 
60  mi.,  and  4818.08  mi.     What  was  the  total  length? 

2.  On  the  Baltimore  and  Ohio  the  divisions  were :  5.3 
mi.,  129.42  mi.,  949.98  mi.,  403.08  mi.,  323  mi.,  790.19  mi. 
What  was  the  total  length  ? 

3.  On  the  Boston  and  Maine  the  divisions  were  :  115.31 
mi.,  108.29  mi.,  73.37  mi.,  148.34  mi.,  222.32  mi.,  69.5  mi., 
142J  mi.,  98.77  mi.,  74  mi.,  250.98  mi.,  53.85  mi.,  907.71  mi. 
What  was  the  total  length? 

4.  How  much  longer  was  the  Chicago  and  Northwestern, 
when  it  had  8791.29  mi.,  than  the  Canadian  Pacific  with 
8356.1  mi.? 

5.  How  much  longer  was  the  Burlington  Eoute,  when  it 
had  8219.87  mi.,  than  the  Denver  and  Rio  Grande  with 
1708.19  mi.?    than  the  Chicago,  Milwaukee,  and  St.  Paul 
with  6582.58  mi.  ? 

6.  How  much  shorter  was  the  Great  Northern,  when  it 
had  5240.47  mi.,  than  the  combined  lengths  of  the  Erie, 
2170  mi.,  and  the  Illinois  Central,  4265.5  mi.? 

7.  How  much  longer  was  the  Pennsylvania  railroad,  when 
it  had  9970  mi.,  than  the  Southern  Pacific,  8206.75  mi.  ? 
than    the    New   York    Central,    3313.81    mi.?    than   the 
Wabash,  2367.3  mi.  ?   than  the  Plant  System,  3589  mi.  ? 
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MULTIPLICATION  OF  DECIMALS 

ORAL    EXERCISE 

1.  Multiply : 

2ft.         $2         2  tenths        0.2        2  hundredths       0.02 
3_          _3         3 _3        3 _3 

2.  What  is  the  product  of  f  and  \  ?     What  is  the  prod- 
uct of  thirds  and  sevenths  ?    What  is  the  product  of  halves 
and  fifths  ?     What  is  the  product  of  tenths  and  tenths  ? 

3.  What  is  the  product  of  T7<,  and  T% ?  of  0.7  and  0.3? 
of  0.3  and  0.3?  of  ^  anrl  T9o?  of  °-3  and  °-9? 

4.  Multiply  :  A  X  A  T%  X  T7o  T5o  X  T% 

0.4  x  0.7         0.6  x  0.8       0.9  x  0.9 

183.  Multiplying  by  decimals.     Eequired  to  multiply  0.67 
by  4. 

Since  4  times  hundredths  is  hundredths,  the  268  is  hun-      0.67 
dredths,  and  the  decimal  point  goes  before  the  6.     That  is, 
4  times  AV  =  m  =  2.68.  2^8 

To  multiply  52  by  0.03. 

The  product  of  52  and  hundredths  is  hundredths.  59 

Therefore  the  answer  is  hundredths  and  the  decimal  point  Q  Qg 

goes  before  the  5.  That  is,  T£<y  of  52  =  f  JJ  =  1.56.  J^g 

§§184  and  185  may  be  introduced  here  if  desired. 

WRITTEN    EXERCISE 

1.  2  x  0.79.      2.  3  x  0.96.      3.  4  x  0.78.     4.  7  x  0.93. 

5.  0.82  x  8.      6.  0.67  x  9.      7.  0.83  x  4.     8.  0.27  x  7. 

9.  3  x  1.75.    10.  5  x  2.42.    11.  6  x  7.23.  12.  8  x  9.23. 

13.  At  6.95  in.  to  a  step,  how  high  do  some  stairs  of 

20  steps  reach  ? 
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184.    Multiply  .42  by  .35.  42 

If  we  were  to  multiply  42  by  35,  the  result  would  be  .35 

1470.     And  since  hundredths  multiplied  by  hundredths  210 

equals  ten-thousandths,  the  result  is  .1470.      That  is,  126 

A2o  x  T3oV  =  iVVA  -  -1470  or  .147.  -1470 


185.  Decimal  places  in  the  product.    Therefore,  in  multi- 
plying decimals, 

1.  Multiply  as  with  inter/  ers. 

2.  Point  off  as  many  decimal  places  in  the  product  as  there 
are  decimal  places  in  all  the  factors. 

It  is  unnecessary  to  remember  this  rule,  since  it  is  easy  to  see 
that  the  product  of  tenths  and  tenths  is  hundredths,  of  tenths  and 
hundredths  is  thousandths,  and  so  on.  It  is  often  helpful,  however. 

186.  Multiply  6.2  by  3.5.  6.2 

o.5 
If  we  were  to  multiply  62  by  35,  the  result  would  be         "3^0 

2170.     And  since  tenths   multiplied  by  tenths   equals         igg 
hundredths,  the  result  is  21.70  (that  is,  VoV0-  or  ^IT^O)?        2L70 
or  21.7.  or  21.7 

ORAL   EXERCISE 


I. 

3x0.6. 

2., 

4x0 

.7. 

3. 

5x0.61. 

4.  6x0, 

,11. 

5. 

.5  of 

2. 

6. 

.6 

of 

7. 

7. 

.8 

of  8. 

8.  .7  of 

10. 

9. 

.2  of 

o 

10. 

.3 

of 

.4. 

11. 

.5 

of  .7. 

12.  .8  of 

.9. 

WRITTEN   EXERCISE 

1.  .7  of  96.      2.  .8  of  74.       3.  .6  of  48.  4.  .9  of  84. 

5.  .8  of  9.8.     6.  .7  of  4.9.      7.  .9  of  4.7.  8.  .3  of  9.9. 

9.  1.5x67.    10.  1.4x75.      11.  3.8x46.  12.  4.7x35. 

13.  2.7x3.4.  14.  1.9x2.6.     15.  4.7x3.6.  16.  8.1x8.1. 

17.  A  meter  being  39.37  in.  long,  how  many  inches  in 
2.8  meters?   in  17.6  meters? 
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ORAL    EXERCISE 

1.  Why  will  there  be  three  decimal  places  in  the  prod- 
uct of  0.75  multiplied  by  0.3?  of  2.325  multiplied  by  7  ? 

2.  How  do  you  know  the  number  of  decimal  places  in 
the  product  of  0.62  and  2.79?  of  2.756  and  3.123? 

Without  multiplying,  tell  the  order  of  the  decimal  part 
of  each  of  the  following  : 

3.  2.8  x  7.9.         4.  2.007  x  6.09.          5.  1.203x2.67. 
6.  1.7  x  1.42.      7.  1.234  x  3.456.        8.  3.421  x  0.713. 


1.  43.2x98.6. 

4.  .823x2946. 

7.  3.49x80.23. 

10.  2.99x124.63. 


WRITTEN    EXERCISE 

2.  89.1x49.3. 

5.  72.9x87.09. 

8.  36.4  x  49.87. 

11.  48.7x14.689. 


3.  68.7x40.5. 

6.  53.6x2.889. 

9.  98.9x69.89. 

12.  52.9x68.023. 


Multiply  the  following  : 

13.  234.5  by  8.001.  14.  0.500  by  0.600. 

15.  $683.45  by  0.2.      16.  $281.42  by  6.50. 

17.  $283.75  by  42.8.      18.  $333.33£  by  0.3. 

19.  25x9.2.  20.  37x4.6.  21.  48x0.8.  22.  96x9.6. 

23.  5.9x9.5.  24.  7.3x4.8.  25.  6.7x1.8.  26.  5.4x3.5. 


27.  48.1x32.5. 

30.  26.8x80.8. 

33.  60.9x90.6. 

36.  4.72x6.93. 

39.  2.87x5.492. 

42.  16.4x17.25. 


28.  20.5x60.7. 
31.  20.2x20.2. 
34.  73.7x73.7. 
37.  42.3x5.37. 
40.  6.81x7.92. 
43.  8.35x6.423. 


29.  43.7x74.1. 

32.  30.5x57.2. 

35.  8.25x6.37. 

38.  17.2x26.35. 

41.  2.175x6.73. 

44.  0.273x0.625. 


45.  0.352x6.725.  46.  3.33^x6.963.  47.  0.16|  x  0.41  J. 
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WRITTEN   EXERCISE 

1.  At  $1.75  each,  what  will  17  books  cost? 

2.  What  is  the  perimeter  of  a  square  34.7  ft.  on  a  side  ? 

3.  At  $75.50  an  acre,  what  will  25.5  acres  of  land  cost  ? 

4.  At  $0.75  a  yard,  what  will  32.2  yd.  of  China  silk  cost  ? 

5.  At  $125  a  front  foot,  how  much  will  a  city  lot  cost 
having  a  frontage  of  72.3  ft.  ? 

6.  At  $65.50  an  acre,  how  much  must  a  man  pay  for 
200  acres  of  land?  for  25.4  acres?  for  3.75  acres? 

7.  At  $17.52  a  front  foot,  what  will  a  piece  of  land 
28.33£  ft.  front  cost? 

8.  A  tank  when  full  holds  42.8  gal.     How  much  does 
it  contain  when  .37  full? 

9.  A  certain  rectangle  is  .78  as  wide  as  it  is  long.     It 
is  4.9  in.  long.     What  is  the  perimeter  ? 

10.  A  certain  rectangle  is  3.42  times  as  long  as  it  is 
wide.     It  is  4.8  ft.  wide.     What  is  the  perimeter? 

11.  A  city  lot  is  45.8  ft.  wide  and  76.3  ft.  deep.     What 
is  the  area  of  the  lot  ?     What  is  it  worth  at  $1.50  a  square 
foot? 

12.  The  circumference  of  a  circle  is  3.1416  times  the 
diameter.     If  the  diameter  is  42.27  ft.,  what  is  the  cir- 
cumference ? 

13.  How  many  square  rods  of  land  are  there  in  a  piece 
of  land  80  rd.  wide  and  114.1  rd.  long?    How  many  acres? 
What  is  it  worth  at  $75  an  acre  ? 

14.  There  are  three  towns,  A,  B,  C,  forming  the  three 
corners  of  a  triangle.     From  A  to  B  is  27.32  mi.,  from  B 
to  C  it  is  1.4  times  as  far,  and  the  perimeter  of  the  triangle 
is  72.8  mi.     How  far  is  it  from  C  to  A  ? 
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DIVISION  OF  DECIMALS 
ORAL    EXERCISE 

1.  Divide  10  by  2;  100  by  20.     Compare  the  results. 

2.  Divide  $2.50  by  5;  $25  by  50.     Compare  the  results. 

3.  If  multiplying  both  dividend  and  divisor  by  the  same 
number  does  not  change  the  quotient,  how  does  the  quo- 
tient of  360  -i-  4  compare  with  that  of  36  -v-  0.4? 

187.  Division    of    decimals.     Since     both     dividend    and 
divisor  may  be  multiplied  by  the  same  number  without 
changing  the  quotient,  therefore, 

In  the  division  of  decimal  fractions,  'multiply  both  dividend 
and  divisor  lij  the  power  of  10  that  shall  make  the  divisor 
an  integer,  and  divide  as  in  United  States  money. 

188.  Divide  6.25  by  2.5. 

The  result  is  the  same  if  we  divide  62.5  by  25,  2.5 

thus  making  the  divisor  an  integer.  25)62.5 

Dividing  as  in  United  States  money,  62.5  -f-  25  =  2,  50 

with  12.5  still  to  be  divided.     12.5  +  25  =  0.5.     There-  12~5 

fore  the  quotient  is  2.5.  12  5 

In  developing  this  before  a  class,  the  decimal  point  in  12.5  should 
be  preserved  at  first,  and  finally  dropped  as  unnecessary. 

WRITTEN   EXERCISE 

1.  6.25  -*-  0.25,  or  625  -*-  25.          2.  625  -=-  0.25. 

3.  60  -f-  0.6,  or  600  -*-  6.  4.  600  -=-  0.06. 

5.  62.9  -T-  3.7.      6.  4.62  -  2.2.      7.  629  -*-  .37. 

8.  8.05 --3.5.      9.  .462 -f-. 21.  10.  7.14  -f-  4.2. 

11.  3050  --  .61.    12.  11.56  •-*-  3.4.  13.  30.5  -f-  0.61. 

14.  6.232  --  0.82.   15.  17.466  -5-  7.1.  16.  62.32  -j-  8.2. 


REVIEW 


WRITTEN   EXERCISE 


111 


Add  in  Exs.  1-8: 


1.  240.4 

2.   4.28 

3.  3.21 

4.  169.28 

802.2 

85.00 

150.5 

3.7 

79.8 

6.32 

7.32 

45.94 

388.7 

108.51 

46.48 

2.33 

96.3 

7.23 

2.87 

25.4 

434.1 

.75 

18.95 

8.86 

625.4 

34.87 

9.26 

10.92 

5.  4.028 

6.  .387 

7  .1.043 

8.  .2909 

.396 

.0426 

.427 

.0628 

.285 

.0539 

6.091 

.0703 

4.72 

.2064 

.  .5 

.5076 

3.942 

.0708 

.709 

.0289 

.409 

.5029 

6.273 

.0079 

6.029 

.0627 

.108 

.0403 

Subtract  in 

Exs.  9-20: 

9.  90.32 

10.  209.8 

11.  6.273 

12.  81.04 

4.86 

49.2 

.992 

6.98 

13.  1.035 

14.  .2809 

15.  82.481 

16.  64.035 

.876 

.1589 

2.909 

37.029 

17.  86.431 

18.  102.98 

19.  62.035 

20.  80.289 

28.902 

72.89 

51.975 

79.939 

21.  1.4x6.64.  22.1.5x553.35.  23.  1.6x140.64. 

24.  3.6x1972.08.  25.5.8x439.002.  26.  6.2x53.134. 

27.  888.16-5-2.8.  28.  825.468 --4.2.  29.20.720-^0.28. 

30.  103.60-0.56.  31.  1131. 264-4.8.  32.38.8692-5.4. 
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189.  Illustrative  problems.    1.  Divide  16.35  by  500. 

Here  it  is  better  to  divide  both  dividend  and 
divisor  by  100,  canceling  the  zeros  and  moving  the 
decimal  point  two  places  to  the  left. 

2.  Divide  3.82  by  2.5,  carrying  the  quotient  to  one  deci- 
mal place. 

Multiplying  both  numbers  by  10,  we  have  38.2  -4-  25  =  1.5,  with 
7  remainder.  If  we  do  not  write  the  fraction  23-  in  the  quotient, 
the  quotient  is  written  1.5  +  ,  meaning  1.5  and  a  fraction  less 
than  J. 

3.  Divide  .049  by  .17,  carrying  the  quotient  to  two  deci- 
mal places. 

Multiplying  both  numbers  by  100,  we  have  4.9  •*•  17  =  0.28, 
with  14  remainder.  If  we  do  not  write  the  fraction  |f  in  the 
quotient,  the  quotient  is  written  0.29  —  ,  meaning  0.28  and  a 
fraction  more  than  J. 

WRITTEN  EXERCISE 

1.  17.25  -5-  500.  2.  3.248  -*-  200. 

3.  817.6  -f-  700.  4.  82.48  -j-  8000. 

5.  .7364  -*-  7000.  6.  74.34  -f-  9000. 

7.  15.720  -f- 12,000.  8.  133.10 -f- 11,000. 

9.  404.30  -f- 13,000.  10.  $6844.50  -+-  900. 

11.  $7337.75  -?-  500.  12.  $1247.01  -5-  300.  * 

In  the  following  divisions,  carry  the  quotient  to  three 
decimal  places : 

13.  17.78  -~  1.5.        14.  62.23  -*-  .23.  15.  19.26  -*-  3.1. 

16.  423.6  -*-  .27.        17.  167.8  <*•  3.7.  18.  8.348  -5-  2.68. 

19.  976.34  -5-  .125.    20.  483.62  -*•  42.7.  21.  826.3  -*-  12.5. 
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2  x 


1513 


190.  Illustrative  problem.    What  is  the  quotient  of  17.8 
X  45.39  divided  by  .267? 

Multiplying  both  dividend  and  divisor  by 
1000,  to  make  the  divisor  integral,  we  have  for 
the  dividend  178x4539  (i.e.  10  times  17.8  and 
100  times  45.39).  Factoring  and  canceling,  we 
have  2  x  1513=3026. 


1. 


4. 


7. 


10. 


12. 


3.9x0.84 

15.6 
1.4x0.6 

0.63 
2.2x2.4 

4x7.7  * 
0.8x1.5x0.6 
3.6x0.2x10* 
1.2x0.39x1.4 

2.6x0.42x2  ' 


WRITTEN  EXERCISE 

5.5x0.42 


2. 


5. 


8. 


0.77 
4.5x6.3 

8.1 
5.6  x  0.3 


3. 


6. 


9. 


2.1  x  0.4 

0.015 
0.21x0.6 

0.126 
1.8  x  5.5 


0.63x0.8  '  9.9x0.1 

0.2x3.6x1.43 

'    9.9x0.4x2.6  ' 

6.3  x  4.2  x. 17 

13'      O  -7  . 


2.7  x  3.4  x. 49 

14.  The  product  of  6.3,  1.4,  and  5.7  is  how  many  times 
as  great  as  the  product  of  17.1,  0.06,  and  7? 

15.  The  product  of  0.2,  0.21,  and  7.5  is  how  many  times 
as  great  as  the  product  of  0.14,  0.3,  and  1.5? 

16.  How  many  times  is  the  product  of  1.6,  0.01,  and  1.5 
contained  in  the  product  of  0.032,  2.25,  and  3? 

17.  The  volume  of  a  box  whose  interior  dimensions  are 
2.4  in.,  5  in.,  1.7  in.,  is  how  many  times  as  great  as  that  of 
one  whose  interior  dimensions  are  3  in.,  1.6  in.,  and  .85  in.? 

18.  A  block  of  marble  3.5  ft.  by  4J  ft.  by  2.2  ft.  weighs 
how  many  times  as  much  as  one  that  is  2J  ft.  by  7.7  ft.  by 
0.85  ft.? 
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COMMON  BUSINESS  FRACTIONS 
ORAL  EXERCISE 

1.  Express  as  decimal  fractions  : 

*  i  *  *  t  I 

t  I  I  f  I  I 

2.  Express  as  common  fractions  : 

.5        .25        .6        .16f        .121,        .125        .33J 
.50      .75        .8        .83J-        .371.        <625        .87J 

191.  Common   business   fractions.    The   following   are   so 
commonly  used  that  they  should  be  remembered : 


i  =  .25 

TV  =  -06i 

T*  =  -081 

i  =  -2 

l  =  .5 

i  =  -12i 

4  =  -16f 

i=.4 

J  =  .60 

i  =  -37i 

i  =  -33^ 

f  =  .6 

|  =  .75 

1  =  .62£ 

f  =  .66| 

|  =  .8 

I  =  .871  I  =  . 

Hence  to  find  .5  of  80,  take  -J-  of  80 ; 

"     "     .66f  of  90,  take  |  of  90; 
"     «<     .37|  of  160,  take  f  of  160. 

3.  .2  of  35.  4.  .4  of  50.  5.  .75  of  44. 

6.  .66f  of  270.          7.  .831  of  48.  8.  .37 J  of  240. 

9.  .621  of  720.  10.  .871  Of  800.  11.  .06J  of  320. 
12.  .081  of  120.  13.  .40  of  4500.  14.  .331  of  333. 
15.  .50  of  2400.  16.  .80  of  5555.  17.  .08J-  of  240. 
18.  20  times  .75.  19.  30  times  .66f.  20.  60  times  .83J. 

21.  At  61  ct.  a  gallon,  how  much  will  16  gal.  of  oil  cost? 

22.  At  62 J  ct.  a  pound,  how  much  will  8  Ib.  of  tea  cost? 

23.  At  87^-  ct.  a  pair,  how  much  must  a  dealer  pay  for 
80  pairs  of  overshoes? 
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HOW  TO  SOLVE  PROBLEMS 

192.  Nature  of  the  rest  of  arithmetic.    Having  learned  how 
to  work  with  integers  and  fractions,  this  work  is  hereafter 
to  be  applied  chiefly  to  problems  of  life. 

193.  Step  work.    In   solving  a  problem,  or  working  an 
example  as  we  also  say,  we  should  not  only  have  the  work 
in  neat  form  on  paper,  but  we  should  also  have  a  brief 
statement  of  each  operation,  in  numbered  steps. 

194.  Illustrative   problem.    What  is  the  value  of  a  rec- 
tangular piece  of  land  20  rd.  wide  and  32  rd.  long  at  $75 
an  acre  ? 

Work  in  steps :  Actual  work  : 

1.  20  times  32  sq.  rd.  =  640  sq.  rd.       4 

2.  640  times  Tio  A.  =  4  A.  30  X  $3  X  $75  ^ 

3.  4  times  $75  =  $300.  W 

Use  x  for  times,  following  the  custom 
of  the  school  as  to  writing  4  x  $75,  or  $75  x  4. 

Oral  Analysis 

Since  a  strip  of  land  32  rd.  long  and  1  rd.  wide  contains  32 
sq.  rd.,  a  strip  20  times  as  wide  contains  20  times  32  sq.  rd.,  or 
640  sq.  rd. 

Since  1  sq.  rd.  =  TJo  A.,  640  sq.  rd.  =  640  times  T£7  A.  =  4  A. 

Since  1  A.  is  worth  $75,  4  A.  are  worth  4  times  $75  =  $300. 

195.  Teachers  should  not  forget  the  value  of  each  of  these  three 
phases  of  the  work.     To  neglect  the  form  of  the  actual  computation 
is  to  place  a  premium  upon  slovenly  work,  always  a  temptation  to 
inaccuracy;  to  neglect  the  step  work  is  to  tempt  the  pupil  to  loose- 
ness of  thought  as  to  the  meaning  of  each  operation ;  to  neglect  the 
analysis  is  to  be  uncertain  as  to  the  pupil's  understanding  of  the  work 
as  a  whole.     The  teacher's  judgment  must  determine  the  emphasis  to 
be  placed  at  various  times  upon  these  respective  phases. 
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CLOTHING  OUR  PEOPLE 

GROWING   THE  COTTON 
WRITTEN   EXERCISE 

1.  This  cotton  field  is  70  rd.  long  and  32  rd.  wide.  How 
many  acres  does  it  contain?  What  is  it  worth  at  $14.50 
, an  acre? 

2.  Last  year 
it  yielded  245 
Ib.  of  cotton  to 
the    acre,    net 
lint  (without 
counting  the 
seed).      What 
was  the  total 
yield?      How 
many  bales  at 
490  Ib.  to  the 
bale? 

3.  What  did 
™^                                                     '    it  cost  to  gin 

this  cotton  at 
$1.25  a  bale? 
What  to  compress  the  bales  for  shipping,  at  40  ct.  a  bale  ? 

4.  What  did  it  cost  to  store  it  for  2  months  in  a  ware- 
house, at  25  ct.  a  bale  per  month  for  storage  and  insurance? 

5.  The  cotton  was  compressed  in  bales  5  ft.  by  2  ft.  by 
1  ft.  in  size.     How  many  cubic  feet  in  each  bale?     How 
many  cubic  inches  in  each  ? 

6.  The  7  bales  were  sold  by  an  agent.     How  much  com- 
mission did  he  receive  at  50  ct.  a  bale  ? 
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7.  When  cotton  is  worth  7  ct.  a  pound,  what  is  the 
value  of  the  crop  produced  on  14  acres  averaging  245  Ib. 
to  the  acre? 

8.  How  long  would  it  take  a  m.an  to  pick  3696  Ib.  of 
cotton  if  he  averaged  154  Ib.  a  day  ?     It  would  take  4  men 
how  long,  at  the  same  rate? 

9.  If  this  country  produced  10,701,453  bales  of  cotton 
in  a  certain  year,  how  many  tons  did  it  produce,  estimating 
500  Ib.  to  a  bale? 

10.  If   Texas    produced   2,438,555   bales   in   one   year; 
Georgia,  1,345,699  ;  Mississippi,  1,202,739  ;  and  Alabama, 
1,005,313,  what  was  the  total  for  the  four  states? 

11.  If  the  Texas  crop  sold  for  $92,196,000,  the  Georgia 
crop  for  half  as  much,  the  Mississippi  crop  for  |  as  much, 
and  the  Alabama  crop  for  T7g  as  much,  for  how  much  did 
each  sell? 

12.  If  Texas  pays  $24,136,800  annually  to  have  the  cot- 
ton picked,  and  Georgia  pays  1  as  much,  and  Alabama  0.9 
as  much  as  Georgia,  how  much  does  Alabama  pay  ? 

13.  If  there  are  6,642,309  acres  planted  to  cotton  in 
Texas,  in  South  Carolina  1  as  much  as  in  Texas,  and  in 
Louisiana  \  as  much  as  in    South   Carolina,  how  many 
acres  in  each? 

14.  If  our  country  raised  $334,847,800  worth  of  cotton 
in  a  certain  year,  and  paid  J  of  this  amount  for  the  labor 
of  harvesting  and  marketing  the  crop,  how  much  is  left 
for  the  growers  ? 

15.  If  we  sold  in  one  year  to  Great  Britain  $90,240,000 
worth  of  cotton,  f  as  much  to  Germany,  ^  as  much  to 
France  as  to  Germany,  and  J  as  much  to  Italy  as  to  Great 
Britain,  what  is  the  value  of  the  cotton  sold  to  each? 
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GROWING   THE   WOOL 
WRITTEN   EXERCISE 

1.  If  the  20  sheep  on  a  certain  farm  are  worth  on  an 
average  $3.25  apiece,  what  is  the  value  of  a  tenant's  share 
who  owns  f  of  them  ? 


2.  How  much  is    the  wool    of  these    20    sheep  worth, 
each  sheep  yielding  1\  lb.,  and  the  wool  selling  at  35  ct.  a 
pound  ? 

3.  In  a  year  when  40,267,818  sheep  were  reported  in 
the  United  States,  each  yielding  an  average  of  6J  lb.  of 
wool,  what  was  the  total  weight  of  the  wool? 

4.  If  this  country  produced  259,972,815  lb.  of  wool  in 
one  year,  and  f  of  the  weight  was  lost  in  scouring  (thoroughly 
cleaning),  how  much  did  the  scoured  wool  weigh  ? 

5.  In  one  year  this  country  produced  302,502,000  lb. 
of  wool,  and  ^V  more  in  the  following  year.     How  many 
pounds  did  it  produce  in  the  second  year? 

6.  In  the  year  when  we  produced  the  302,502,000  lb., 
this  was  ^  of  the  world's  total  production.     How  much  did 
the  world  produce  in  that  year? 

7.  In  one  year  Montana,  our  greatest  wool-growing  state, 
produced  9,627,000  lb.,  Ohio  0.8  as  much,  and  New  Mexico 
and   Wyoming  each   0.9  as    much  as   Ohio.     How   many 
pounds  were  produced  by  each  of  these  states  ? 
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SHIPPING   THE  MATERIAL 
WRITTEN   EXERCISE 

1.  How  much  will  it  cost  to  ship  100  bales  of  cotton  from 
New  Orleans  to  New  York,  the  average  weight  being  490 
Ib.,  and  the  freight 

being  61  ct.  a  hun- 
dred? 

2.  How    much 
will  it  cost  to  ship 
a  200-lb.   box  of 
men's  suits  from 
New  York  to  Chi- 
cago, at  75  ct.  a 
hundred,  with  75  ct. 
extra  for  cartage  ? 

3.  It  costs  69  ct.  a  hundred  pounds  to  ship  cloth  from 
Philadelphia  to  Chicago.     How  much  would  Chicago  save 
in  freight  on  1000  tons  of  cloth,  by  manufacturing  it  at 
home  instead  of  buying  it  in  Philadelphia? 

4.  If  400  Ib.  of  raw  cotton  are  required  for  100  Ib.  of 
finished  clothing,  and  the  freight  on  clothing  from  Mobile 
to  New  York  is  $1.18  a  hundred,  and  on  cotton  61  ct.  a  hun- 
dred, how  much  freight  per  100  Ib.  of  clothing  would  New 
York  save  by  having  clothing  made  in  Mobile  instead  of 
at  home  ? 

5.  It  costs  46  ct.  a  hundred  to  ship  wool  in  car  lots  from 
Cleveland  to  New  York,  and  53  ct.  a  hundred  for  smaller 
amounts.     The  smallest  car  lot  of  wool  is  10,000  Ib.     If  a 
man  has  9500  Ib.  to  ship,  is  it  better  for  him  to  ship  it 
as  a  car  lot  or  to  pay  the  53-ct,  rate?     Give  the  cost  in 
each  case. 
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PICTURES   OF   MAGNITUDES 

196.  Picturing  by  lines.    We  get  a  better  idea  of  differ- 
ences by  illustrating  the  numbers. 

For  example,  the  population  of  the  United  States  in  1790  was 
3,900,000;  in  1900  it  was  76,303,387.  We  may  let  a  line  1  in. 
long  repre- 
sent some 
number,  as 
50  millions. 


1900, 
1790, 


76,303,387  — 
3,900,000  — 


Increase,   72,403,387 


Then  the  population  in  1900,  about  76  millions,  will  be  repre- 
sented by  a  line  a  little  over  1|  in.  long,  while  that  of  1790  will 
be  represented  by  one  a  little  less  than  ^  in.  long.  The  picture 
helps  us  to  realize  the  growth  of  our  country. 

197.  Picturing  by  squares.    We  may  also  represent  num- 
bers  by   squares   or   other  figures. 

For  example,  if  the  population  of  Idaho,  recently  about 
200,000,  is  to  be  compared  with  that  of 
Pennsylvania,  about  6,400,000,  we  may  let 
some  small  square,  say 
|-  in.  on  a  side,  repre- 
sent 100,000  people. 
Then  64  such  squares 
will  represent  the  population  of  Pennsyl- 
vania, while  2  squares  will  represent  that 

of  Idaho.     We  then  have  a  picture  which  helps  us  to  realize  the 

great  difference  in  population. 


Penn.,  6,400,000 

Idaho,     200,000 

6,200,000 


WRITTEN   EXERCISE 


The  Chesapeake  and  Ohio  Canal  is  184  mi.  long,  the 
Erie  387  mi.,  the  Lehigh  108  mi.,  and  the  Ohio  317  mi. 
Represent  these  by  lines.  Let  1  in.  =  100  mi. 

For  further  exercises  see  pages  122,  123. 


NUMBER  CHANGES 
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198.  Number  changes.    Changes  in  numbers  may  easily  be 
shown  by  a  picture. 

For  example,  if  the  temperature  at  noon  on  Monday  is  80°, 
and  on  Tuesday  85°,  Wednesday  90°, 
Thursday  80°,  Friday  75°,  Saturday 
70°,  we  may  draw  vertical  lines  to 
represent  these  temperatures.  Then 
a  line  joining  the  tops  gives  us  an 
idea  of  the  changes  in  temperature. 

Here  J  in.  has  been  taken  to  rep- 
resent 10°.  It  makes  no  difference 
what  distance  is  taken  between  the 
lines,  only  it  must  be  the  same 
because  it  represents  24  hours  in  each  case. 


r.    T 

0°      8 

JL.        I 

5°     9 

r.      I 
0°    8 

h.     1 

0°     7 

^-  —  -_. 

?  sa 

5°     7 

WRITTEN   EXERCISE 

1.  In  million  bushels  the  production  of  wheat  in  this 
country  in  1850  was  100 ;  in  1860  it  was  173 ;  in  1870  it 
was  288 ;  in  1880  it  was  459 ;  in  1890  it  was  399 ;  and  in 
1900  it  was  522.     Eepresent  as  above. 

2.  In  hundred  thousand  bales,  the  production  of  cotton 
in  this  country  for  thirty  years  was  as  follows :    in  1870, 
31;  in  1875,  38;  in  1880,  58 ;  in  1885,  57;  in  1890,  73;  in 
1895,  99  ;  in  1900,  94.     Eepresent  as  above. 

3.  In  hundred  thousand  tons,  the  production  of  sugar  in 
the  world  lias  been  as  follows :   in  1870,  28  ;  in  1880,  39 ; 
in  1890,  54 ;  in  1900,  84.     Eepresent  as  above,  and  notice 
how  great  has  been  the  increase  as  shown  by  the  picture. 

4.  In  hundred-thousands,  the  population  of  Illinois  in 
1860  was  17;  in  1870,  25;  in  1880,  30;   in  1890,  38;    in 
1900,  48.     Eepresent  as  above,  and  notice  the  great  growth 
in  population. 
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SOME  PARTICULARS  IN  WHICH  OUR  COUNTRY 
EXCELS  OTHERS 

WRITTEN  EXERCISE 

1.  Our  country  averages  about  302,502,328  Ib.  of  wool  a 
year.     Spain  averages  about  102,600,000  Ib.     What  is  the 
difference  ?     Represent  by  a  picture. 

2.  The  area  of  Great  Britain  is  120,979  sq.  mi.,  and  thai 
of  the  single  state  of  Texas  is  265,780  sq.  mi.     How  much 
larger  is  Texas  ?     Illustrate  by  squares. 

3.  The   area   of  European  Russia  is   2,095,616  sq.  mi., 
and  that  of  the  United  States  is  3,720,856  sq.  mi.     How 
much  larger  is  this  country?     Illustrate  by  squares. 

4.  At  a  time  when  we  were  producing  13,689,173  tons 
of  steel,  France  was  producing  1,465,071  tons.     What  was 
the  difference  ?     Represent  10,000,000  tons  by  1  sq.  in. 

5.  The  area  of  Canada  is  nearly  as  much  as  that  of  the 
United  States,  being  3,048,710  sq.  mi.     What  is  the  differ- 
ence in  the  areas  of  the  countries  ?     Illustrate  by  squares. 

6.  At  a  time  when  this  country  had  $29.04  of  money  in 
circulation  to  each  person,  Italy  had  only  $9.68.    What 
was  the  difference  in  wealth  per  person?     Illustrate  by 
lines,  representing  $10  by  1  in. 

7.  Our  country  averages  about  10,800,000  bales  of  cotton 
a  year.    All  the  rest  of  the  world  averages  2,050,000  bales. 
What  is  the  difference?     Represent  by  squares,  taking  a 
square  J  in.  on  a  side  to  represent  1,000,000  bales. 

8.  In  a  certain  year  we  bought  from  Germany  $101,997,- 
523  worth  of  goods,  and  sold  to  that  country  $170,222,737 
worth.    How  much  was  the  balance  in  our  favor?     Illus- 
trate by  lines,  representing  $100,000,000  by  1  in. 
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SOME  PARTICULARS  IN  WHICH  OTHER  COUNTRIES 
EXCEL  OURS 

WRITTEN  EXERCISE 

1.  When  the  population  of  London  was  4,536,063,  that 
of  New  York  City  was  3,437,202.     Illustrate  the  difference. 

2.  If  the  United  States  has  20,870,000  spindles  in  opera- 
tion in  the  manufacture  of  cotton,  and  England  has  46,100,- 
000,  what  is  the  difference  ?     Illustrate. 

3.  If  our  country  mined  55,214,000  oz.  of  silver  in  a 
certain  year,  and  Mexico  mined  57,656,549  oz.,  how  much 
more  did  Mexico  mine  than  the  United  States?    Illustrate. 

4.  The  area   of  European   Eussia  is  2,095,616  sq.  mi., 
of  Asiatic  Eussia  6,564,778  sq.  mi.,  of  the  United  States 
3,720,856  sq.  mi.     How  much  greater  is  the  total  area  of 
Eussia  than  that  of  the  United  States?     Illustrate. 

5.  The  greatest  wool-producing  country  in  the  western 
hemisphere  is  Argentina,  which  averages  about  370,000,000 
lb.,  the  United  States  coming  next  with  an  average  of  about 
304,500,000  lb.     What  was  the  difference  ?    Illustrate. 

6.  The  area  of  Italy  is   110,646  sq.   mi.,  and  that  of 
Nevada  is  110,700  sq.  mi.     When  the  population  of  Italy 
was  32,045,404,  that  of  Nevada  was  42,335.     How  much 
greater  is  the  area  of  Nevada,  and  how  much  greater  was 
the  population  of  Italy?     Illustrate. 

7.  When  the  population  of  the  United  States  was  76,303,- 
387,  that  of  Porto  Eico  was  953,243 ;  of  Hawaii,  154,001 ; 
of  the  Philippines  and  Guam,  7,909,000.     The  population 
of  Eussia  was  then  128,852,076.     How  much  greater  was 
the  population  of  Eussia  than  that  of  the  United  States 
and  its  island  possessions  ?     Illustrate. 
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REVIEW 


WRITTEN   EXERCISE 

In  review  drills  like  the  following  a  time  limit  should  be  set  upon 
the  work,  and  checks  should  be  required. 


1. 

$476.29 

2.  $663.48 

3.  $298.63 

4.  $348.00 

36.82 

487.29 

42.75 

29.02 

48.19 

23.00 

349.62 

76.35 

293.05 

304.09 

79.36 

298.42 

47.26 

62.68 

82.59 

109.83 

83.42 

73.48 

682.09 

67.08 

5. 

$1000.00 

6.  $824.63 

7.  $209.09 

8.  $802.35 

289.00 

981.42 

32.78 

608.72 

40.27 

127.69 

45.67 

402.81 

6.35 

842.38 

682.73 

96.43 

42.07 

327.29 

102.93 

87.29 

189.27 

420.63 

41.52 

289.62 

96.96 

29.00 

647.38 

43.59 

9.  $640.00  -  $298.29. 
11.  $902.63  -  $127.49. 
13.  $3476.42  -  $1029.29. 
15.  27  times  $672.42. 
17.  37  times  $129.46. 
19.  4.2  x  125.3. 
22.  3.75  x  8796. 
25.  $32.48-8. 
28.  $26.25-25. 


31. 


34. 


20.  3.1  x  149.9. 
23.  8.9  x  9876. 
26.  $21.42 --18. 
29.  $99.54-14. 
2.75-2.5 


15.75  - 
3.45  x  6.25 
2.3  x  2.5  ' 


32. 


35. 


10.  $702.53  -  $129.65. 
12.  $1000.00  -  $298.75. 
14.  $2025.30  -  $1627.92. 
16.  39  times  $486.39. 
18.  43  times  $298.63. 

21.  4.25  x  4864. 

24.  2.9  x  8971. 

27.  $82.20  -  12. 

30.  $43.75-35. 
7.5  x  5.1 


6.15  - 
1.2  x  93.1 
4.2  x  3.8 


33. 


36. 


.9  x  8.5 


2.5  x  1.25 
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BILLS   AND   RECEIPTS 

199.  Debtor  and  creditor.    When  one  man  owes  another 
he  is  called  a  debtor  (Dr.).     The  man  to  whom  he  owes 
money  is  called  his  creditor  (Cr.). 

200.  Debit  and  credit.    The  amount  owed  on  a  bill  is  called 
the  debit  part  of  the  bill,  and  any  payments   that  have 
been  made  form  the  credit  part. 

201.  Bills.    Bills  usually  begin  like  this  : 

MR.  A.  B.  JEFFERSON 

Bought  of  EOE  &  DOE,  GROCERS, 

No.  4  Washington  Street. 

They  may  also  read  :  "  To  Roe  &  Doe,  Dr.,"  this  meaning  that 
Mr.  Jefferson  is  debtor  to  Roe  &  Doe  for  the  goods  mentioned  in 
the  bill. 

The  following  is  an  example  of  a  bill  filled  out,  footed, 
and  receipted. 


ORLEANS,  LA.,  ..........  [Date]  .......... 

MRS.  JOHN  DOE,  47  Tenth  Avenue, 

To  RICHARD  ROE  &  CO.,  Dr. 

DRY  GOODS  DEALERS,  No.  10  Grand  Street. 


[Year]  

[Date]  

i  yd.  Silk 

.75 

38 

a 

3       ((           it 

1.25 

94 

a 

7J  "    Velours 

3.50 

26 

25 

$27 

57 

Received  payment, 

RICHARD  ROE  &  Co. 
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WRITTEN   EXERCISE 

Date,  fill,  foot,  and  receipt  the  following  bills,  inserting 
the  name  and  address  of  some  purchaser  and  of  some 
dealer  whom  you  know: 

1.  Bill  for  furniture  :  6  chairs  @  $3.00 ;  2  armchairs  @ 
$6.25 ;  1  rocking-chair  @  $5.50  ;  1  table  @  $22.75. 

An  item  like  "  6  chairs  @  $3.00  "  means  $3.00  each. 

2.  Bill  for  dry  goods  :  3J  yd.  satin  @  $1.50 ;  2  yd.  flan- 
nel @  50  ct. ;  1 J  yd.  canvas  @  20  ct. ;  1 J  yd.  ribbon  @  23  ct. 

3.  Bill  for  meat :   2^  Ib.  steak  @  22  ct. ;    3i  Ib.  fish  @ 
20  ct.;  4f  Ib.  roast  beef  @  20  ct.;  8  Ib.  turkey  @  21  ct. 

4.  Bill  for  dry  goods  :  17^  yd.  embroidery  @  10  ct. ;  3  yd. 
lawn  @  20  ct.;  7Jyd.  percale  @  25  ct.;  £  yd.  satin  @  $1.50. 

5.  Bill  for  crockery:  1  doz.  cups  and  saucers  @  $6.00; 
3  doz.  plates  @  $4.25;  lj  doz.  tumblers  @  90  ct. ;  2  doz. 
individual  butter  plates  @  70  ct. ;  1  doz.  bowls  @  $2.30. 

An  item  like  "  i  doz.  cups  @  $6.00  "  means  $6.00  a  dozen. 

6.  Bill  for  groceries  :  10  Ib.  sugar  @  8  ct. ;   2  qt.  berries 
@  11  ct. ;  4  doz.  eggs  @  26  ct. ;  5J-  Ib.  butter  @  32  ct. ;  l£  Ib. 
cheese  @  22  ct. ;  J  doz.  bars  soap  @  44  ct. 

7.  Bill  for  dry  goods  :  7  yd.  muslin  @  18  ct. ;  6  hand- 
kerchiefs @  30  ct. ;   3  pairs  kid  gloves  @  $1.50;   12  yd. 
sheeting  @  12^  ct. ;  16  yd.  pongee  @  70  ct. 

8.  Bill  for  stationery:  500  envelopes  @  $3.50  per  M  (that 
is,  per  1000);  1  box  writing  paper  @  $2.25 ;  J-  doz.  pencils 
@  35  ct. ;  3  penholders  @  5  ct. ;  1  bottle  ink  @  30  ct. 

9.  Bill  for  groceries  :  5  Ib.  coffee  @  32  ct. ;  2  Ib.  tea  @ 
45  ct. ;  8  Ib.  ham  @  15  ct. ;  7  Ib.  lard  @  8  ct. ;  3£  Ib.  but- 
ter @  33  ct.  ;  3  qt.  currants  @  7  ct.  ;  2  doz.  eggs  @  31  ct. ; 
If  Ib.  cheese  @  16  ct. ;  J  gal.  sirup  @  65  ct. 
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ORAL  EXERCISE 

1.  Will  is  10  yr.  old  and  his  father  is  40  yr.  old.     His 
father  is  how  many  times  as  old  as  Will?     Will's  age  is 
what  part  of  his  father's  age  ?     How  many  hundredths  ? 

2.  Will's  age  is  how  many  fortieths  less  than  his  father's? 
How  many  fourths  less  ?     How  many  hundredths  ? 

3.  Will's  age  is  what  part  of  the  sum  of  his  age  and 
his  father's  ?    How  many  hundredths  ?    His  father's  age  is 
what  part  of  the  sum  ?     How  many  hundredths  ? 

4.  Will's  age  is  what  part  of  the  difference  of  their 
ages?     How  many  hundredths? 

WRITTEN  EXERCISE 

Estimate  the  answers  to  the  following,  writing  the  esti- 
mate.    Then  solve,  carrying  the  results  to  2  decimal  places. 


22.25  -f  32.75 

34.67  -  22.47 

41.73  -  12.43 

17.65  -  6.45 
2.75  x  3.25 

8.72  -  2.62 
„     4.331  x  666 

'   17.81-9.61 
8.25  x  9.5 

'  16.87-13.57 
82.75-^0.25 

5680  -  2 
26.57  +  73.03 

62.45  -  53.05 
63.32  +  61.08 

'  311.25  +  13.75  37J-12J  3.27  +  1.73 

Express  the  following  in  fractional  form,  like  the  above, 
and  estimate  the  answer  before  solving  : 

10.  If  a  man  earns  $15.50  a  week,  and  spends  $10,  how 
many  weeks  will  it  take  him  to  pay  for  a  14-volume  ency- 
clopedia at  $2.75  a  volume,  with  the  remainder? 

11.  If  a  man  earns  $1279.50  a  year,  on  an  average,  and 
spends  $304.50,  how  many  years  will  it  take  him  to  save 
enough  to  buy  a  75-acre  farm  at  $65  an  acre  ? 


128  REVIEW 

ORAL   EXERCISE 

1.  John  is  15  yr.  old  and  his  sister  is  10.     His  age  is 
how  many  hundredths  more  than  hers  ?    Hers  is  how  many 
hundredths  less  than  his  ? 

2.  How  many  hundredths  of  the  sum  of  their  ages  is 
John's  age  ?   Mary's  age  ? 

3.  The  difference  of  their  ages  is  how  many  hundredths 
of  the  sum?     The  sum  is  how  many  hundredths  more  than 
the  sister's  age  ? 

4.  If  a  horse  cost  $125  and  a  carriage  $150,  the  carriage 
cost  how  many  hundredths   more   than  the   horse?     The 
horse  cost  how  many  hundredths  less  than  the  carriage? 


WRITTEN  EXERCISE 

1.  How  many  hundredths  of  $150  is  $50?     $75? 

2.  How  many  fiftieths  of  $250  is  $50?    $75?    $125? 

3.  How  many  thirds  of  300  ft.  is  100  ft.  ?    200  ft.? 

4.  How  many  eighths  of  $400  is  $50?    $300?    $350? 

5.  27.5  x  32.6.      6.  48.25  x  51.75.      7.  32.33J  x  66.6. 
8.  2.83  x  3.82.       9.  27.48  x  26.35.    10.  41.25  x  12.75. 

11.  26.25  -r-2.5.     12.  38.47-0.33i      13.  685.5 -=- 7.5. 
14.  3.476  -  1.1.     15.  1.752  -  1.2.         16.  4125  -=-  0.15. 

2.75  4-  3.25  +  6.33*-  49.82  +  6.08  -  1.2 

1.01$  +  2.1  +  1  60.1-1  +  0.4  -  41  ' 

3.25  +  6.25  +  4.25  5.2  x  6.3  x  2.1 

2.25  +  4£  -  0.25  '  ''  0.7  x  0.9  x  2.6* 

4.75  +  1.75  -  2.50  ,    3.4  x  4.2  x  3.5 

4.85  +  1.25  -  4.10*  '   0.7  x  0.7  x  1.7* 
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PERCENTAGE 
ORAL    EXERCISE 

1.  Give    other    names    for    the    following :    3  ft.,,  J  lb., 
16  oz.,  5J  yd.,  100  ct.,  1  rd.,  4  qt.,  4  pk.,  J  qt. 

2.  Another  name  for  .5  is  ^.     Another  way  of  writing 
T7o    is   .7.     Give   another  name  for,  and  another  way  of 
writing  f  ;  J;  J;  f;  J. 

202.  Per  cent.    Another  name  for  hundredths  is  per  cent. 

That  is,  1  per  cent  means  1  one-hundredth,  or  TJ^ ;  2  per  cent 
means  2  one-hundredths,  or  TJoj  J  per  cent  means  \  of  a  hun- 
dredth, or  2^0- 

203.  Per  cent  sign.    There  is  also  another  way  of  writing 
per  cent,  or  hundredths.     It  is  by  using  the  sign  %. 

That  is,  1%  means  TJo,  or  .01;  6%  means  Tf^,  or  .06;  J% 
means  J  of  -^0  =  lio- 

204.  Reading   the    sign    %.    The    sign    %    may  be   read 
either  per  cent  or  hundredths,  for  they  mean  the  same.     It 
is  usually  read  per  cent. 

If  asked  to  write  10  per  cent,  you  may  write  either  10%  or  .10. 
WRITTEN   EXERCISE 

Write  in  two  other  ways  the  numbers  in  Exs.  1—18: 

1.  Mne  per  cent.  2.  17  per  cent.  3.  28%. 

4.  37  per  cent.  5.  47  hundredths.  6.  16%. 

7.  63  hundredths.  8.  87  per  cent.  9.  33 J%. 

10.  100  per  cent.  11.  125  per  cent.  12.  16f  %. 

13.  225  per  cent.  14.  300  per  cent.  15.  75%. 

16.  One  per  cent.  17.  99  per  cent.  18.  100%. 
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PERCENTAGE 


ORAL    EXERCISE 

1.  If  this  square  is  called  100,  how  much  is  A  ?  B  ?  If 
the  square  is  called  1,  how  many  hundredths  is 
A?  B? 

2.  Eead  .50,  using  the  words  per  cent.     Eead 
it   using    the    word    hundredths.      How  many 

halves  are  there  in  1?     Then  how  many  times  is  50% 
contained  in  1? 

3.  If  this  square  is  called  100,  how  much  is 
the  shaded  part  ?    How  many  hundredths  of  the 
square  are  shaded?     How  many  hundredths  of 
it  are  unshaded? 


4.  If  this  square  is  called  1,  how  much  is  the  shaded 
part?  If  the  square  is  called  100,  how  much 
is  the  shaded  part?  The  shaded  part  is  how 
many  hundredths  of  the  square  ? 

5.  Eead  .25,  using  the  words  per  cent ;  using 


the  word  hundredths.     How    many   fourths    in  1?     Then 
how  many  times  is  25%  contained  in  1? 

6.  If  this  square  is  called  1,  how  much  is  the  shaded 
part?  If  it  is  called  100,  how  much  is  the 
shaded  part?  What  per  cent  of  the  square  is 
shaded  ? 

7.  How  many  eighths  in  1  ?    Then  how  many 
times  is  12|%  contained  in  1  ? 

8.  Draw  a  picture  on  the  blackboard  and  shade 
of  it.    Draw  another  and  shade  75%. 

9.  How  many  times  is  16|  %  contained  in  1  ?    in  2  ? 

10.  How  many  times  is  6^%  contained  in  1?    in  3? 

11.  How  many  times  is  20%  contained  in  1  ?   in  5  ? 
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ORAL    EXERCISE 

1.  Half  of  a  square  is  what  per  cent  of  it  ? 

2.  A  fourth  of  a  square  is  what  per  cent  of  it  ? 

3.  An  eighth  of  a  square  is  what  per  cent  of  it  ? 

4.  A  sixteenth  of  a  square  is  what  per  cent  of  it  ? 

5.  How  much  is  J  of  6-J  ?   J  of  6-i  %  ?    ^  is  how  many 
per  cent? 

205.  Important  per  cents.    We  have  found  that 

50%  =1  25%  =i, 


6.  How  much  is  50%  of  20?  of  40?  of  50?  of  7? 

7.  How  much  is  25%  of  32?  of  60?  of  120?  of  5? 

8.  How  much  is  12i%  of  40?  of  72?  of  88?    of  100? 

9.  How  much  is  6|%  of  32?  of  16?  of  160?  of  320? 

10.  If  your  class  numbers  32,  and  50%  are  boys,  how 
many  are  boys  ? 

WRITTEN   EXERCISE 

1.  50%  of  632.  2.  25%  of  592. 

3.  50%  of  333.  4.  25%  of  $3416. 

5.  50%  of  $4917.  6.  25%  of  432  mi. 

7.  50%  of  978  bu.  8.  25%  of  96  ft.  8.  in. 

9.  12i%  of  $91.28.  10.  12J%  of  $73.68. 

11.  12-i%  of  72  Ib.  8  oz.      12.  6-j  %  of  17  Ib. 
13.  6]%  of  $43.20.  14.  61%  of  $15.68. 

15.  Of  152  chickens  a  hawk  captured  12i%.     How  many 
were  captured  ?     How  many  were  left  ? 

16.  Of  1408  sheep  owned  by  a  farmer,  6J%  were  sold. 
How  many  did  he  sell?     How  many  remained? 


132  PERCENTAGE 

ORAL    EXERCISE 

1.  If  this  circle  is  called  100,  how  much  is  the  shaded 
part?   the  unshaded  part?    If  the  circle  is  called  1,  what 
per  cent  is  the  shaded  part  ? 

2.  Read  .33J,  using  the  words  per  cent.    Eead 
it  using  the  word  hundredths.     How  many  thirds 
are  there  in  1?     Then  how  many  times  is  33  J% 

contained  in  1  ? 

3.  If  this  circle  is  called  100,  the  shaded  part 
is  what  part  of  33J  ?    How  much  is  this  ?     Then 
the  shaded  part  is  what  per  cent  of  the  circle  ? 

4.  How  much  is  1  of  16f  %?    The  shaded  part 
of  this  circle  is  what  per  cent  of  the  whole  circle  ? 
Then  T^  is  what  per  cent  ? 

206.  Important  per  cents.    We  have  found  that 


5.  How  much  is  33^%  of  90?  of  120?  of  45?  of  60? 

6.  How  much  is  66f  %  of  30?  of  66?  of  90?  of  300? 

7.  How  much  is  16f%  of  36?  of  24?  of  66?  of  72? 

8.  How  much  is  8        of  24?  of  48?  of  60?  of  120? 


WRITTEN  EXERCISE 

1.  33J%  of  891.  2.  66§%  of  711. 

.    3.  16f  %  of  504.  4.  16f%  of  $41.10. 

5.  81%  of  $15.60.  6.  8J%  of  $159.72. 

7.  66f  %  of  747  rd.  8.  16f  %  of  9774  bu. 

9.  33i%  of  222  ft.  9  in.  10.  331%  of  477  men. 

11.  16f  %  of  726  bu.  6  qt.  12.  66f  %  of  141  Ik  15  oz. 
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ORAL    EXERCISE 

1.  How  much  is  f°#?  f-g$?  200%?  fgg?  100%? 

2.  Anything  is  what  per  cent  of  itself?    of  half  itself  ? 

3.  If  we  call  column  A  one,  what  is  B  ?    C  ?  D  ?    If  we 
call  A  100%,  what  per  cent  is  B?  C?   D? 

4.  If  we  call  A  two,  what  is  B  ?   C  ?  D?    If 
we  call  A  200%,  what  per  cent  is  B?  C?  D? 


5.  If  we  call  C  100%,  what  per  cent  is  D? 


B?  A?   B+D?   A  +  B+D? 

6.  If  we  call  D  100%,  what  per  cent  is  C?  B?  A? 

7.  If  we  call  B  100%,  what  per  cent  isD  +  C?  C  +  A  ? 

8.  Because  1.50  =  1T5^  =  $%%,   1.50  =  what  per  cent? 

207.  Reading  per  cents.  We  have  found  that  2.75  may 
be  read  "two  and  seventy-five  hundredths,"  or  "two 
hundred  seventy-five  per  cent." 

9.  R/ead,  using  the  words  per  cent :  4.35,  0.75,  0.05,  1.00. 


WRITTEN   EXERCISE 

Express  as  decimal  fractions  the  numbers  in  Exs.  1—10: 

1.  25%.       2.  33J%.     3.  1%.         4.  2x%.  5.  7.5%. 

6.   125%.     7.  J%.         8.  |%.         9.  200%.  10.  0.3%. 

Express  as  common  fractions  reduced  to  lowest  terms 
the  numbers  in  Exs.  11—20: 

11.  32%.     12.  24%.     13.  36%.     14.  17%.  15..  82^%. 

16    68%.     17.  61%.     18,  125%.  19.  375%.  20.  33.3J%. 

Express  as  per  cents  the  following  : 

21.   l.            22.  f.             23.   f            24.   ^.  25.   If. 
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PERCENTAGE 


IMPORTANT  PER  CENTS  TO  BE  REMEMBERED 


ORAL    EXERCISE 


1=26% 

I  =  37>% 
\  =  50% 
!  -  621% 
f  -  75% 
|  =  87'% 


i  =  33131 
i  =  50% 
I  -  661% 
|  -83}% 

i  =  20% 
I  =  40% 
f  -  60% 
f  -  80% 


1.  Give  the  per  cent  equiva- 
lents of  the  eighths. 

2.  87J%  is  how  many  times 


3.  What  is  the  quotient  of 
75%  -f-  62^%  ?    (Divide  equiv- 
alent common,  fractions.) 

4.  What  is  the   quotient  of 


5.  Give  the  per  cent  equiva- 
lents of  the  sixths. 

6.  Divide  83^%  by  33J%. 

7.  Give  the  per  cent  equiva- 
lents of  the  fifths. 

8.  Divide  1  by  80%. 


WRITTEN   EXERCISE 

Draw  figures  as  above  and  write  a  table  of  equivalents 
of  the  following  : 

1.  The  sevenths.  2.  The  ninths. 

3.   The  twelfths.  4.  The  sixteenths. 

5.  Divide  20%,  by  16§%.     (Divide  the  equivalent  com- 
mon fractions,  and  write  the  result  both  as  a  common  frac- 
tion and  as  "a  decimal.) 

In  the  same  way  perform  these  operations  : 

6.  50% -37i%.       7.  33^%  of  75%.       8.  83i%of60%. 
9.  80% -50%.       10.  12i%  of  80%.     n.  60%  of  331%. 
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208.   Since  90%,  0.90,  and  T%%  all  mean  the  same,  90% 
of  a  number  is  the  same  as  that  number  multiplied  by  0.90. 

Thus,  90%  of  60    =  .90  of  60    =  54, 

85%  of  70    =  .85  of  70    =  59.5, 
15%  of  200  =  .15  of  200  =  30, 
12|%  Of  40    =  .125  of  40  =  J  of  40  =  5. 

ORAL   EXERCISE 

1.  If  you  have  50  words  in  a  spelling  test,  and  are  marked 
98%,  how  many  words  did  you  spell  correctly? 

2.  If   you   have   10    questions    in    arithmetic,    and   are 
marked  80%,  how  many  did  you  answer  correctly? 

3.  If  you  have  12  questions  in  geography,  and  are  marked 
75%,  how  many  did  you  answer  correctly? 

4.  If  60%  of  a  class  of  40  have  not  missed  a  day  this 
year,  how  many  have  been  present  every  day? 

5.  If  a  merchant  pays  2  ct.  apiece  for  pencils,  and  sells 
them  at  a  profit  of  50%,  what  does  he  receive  for  each? 

6.  If  a  milk  dealer  pays  5  ct.  a  quart  for  milk,  and  sells 
it  at  a  profit  of  20%,  what  does  he  receive  per  quart? 

7.  If  a  butcher  buys  meat  at  18  ct.  a  pound,  and  sells  it 
at  a  profit  of  16f%,  at  what  rate  does  he  sell  it  per  pound? 

WRITTEN  EXERCISE 

1.  22%  of  5475.  2.  65%  of  $9200. 

3.  6%  of  $2496.  4.  87%  of  4700  ft. 

5.  95%  of  $625.  6.  66f  %  of  $4131. 

7.  72%  of  $345.  8.  17i%  of  $4000. 

9.  35%  of  5280  ft.  10.  31%  of  4920  Ib. 

11.  62%  of  3500  mi,  12.  87 £%  of  $14.40. 


136  PERCENTAGE 

ORAL    EXERCISE 

1.  From  these  columns  show  that  20%  =  J,   40%=-f, 
60%=f,  and  80%=|.  20% 

2.  Also  show  that  20%  is  1  of  20%      20% 


3.  Also  show  that  40%  is  f  of    20%    20%    20%    20%      20% 
60%,  J  of  80%,  and  f  of  100%.     20%    40%    60%    80%    100% 

4.  Also  show  that  60%  =  lj  times  40%,  f  of  80%,  and 
f  of  100%. 

These  columns  should  be  written  on  the  board.  Columns  of  other 
per  cents,  like  12£%,  16f  %,  25%,  and  33£%  are  also  very  useful  for 
introducing  rapid  drill  work. 

WRITTEN    EXERCISE 

1.  Find  12i%  of  984;  of  6116  ;  of  $17.7.76. 

2.  Find  33J%  of  729;  of  $923.22;  of  5280  ft. 

3.  Find  16f  %  of  5280  ft.  ;  of  $1234.56  ;  of  1728  cu.  in. 

4.  A  man  bought  a  bicycle   for  $40,  and  sold  it  at  a 
loss  of  35%.     How  much  did  he  lose? 

5.  A  man  bought  83  sheep  at  $6  apiece,  and  sold  them 
at  a  profit  of  15%.     How  much  did  he  gain? 

6.  A  dealer  buys  25  cows  at  $32  each,  and  sells  them  at 
a  profit  of  8%.     How  much  does  he  gain  on  them  all? 

7.  A    man  bought  an  automobile  for   $700,  and  after 
using  it  two  seasons   sold  it  for  15%  less  than  it   cost. 
What  was  the  selling  price? 

8.  A  farmer  bought  75  A.  of  land  at  $65  an  acre,  and 
12  cows  at  $35  a  head.     He  sold  the  land  at  a  profit  of 
10%  and  the  cows  at  a  loss  of  5%.     Did  he  gain  or  lose 
on  the  whole,  and  how  much? 
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209.  Base.    The  number  of  which  some  per  cent  is  to  be 
found  is  called  the  base. 

210.  Rate.    The  number  of  hundredths  to  be   taken  is 
called  the  rate. 

Thus,  in  6%  of  $200,  $200  is  the  base  and  6%  is  the  rate.  Some- 
times 6  is  called  the  rate  per  cent,  but  the  terms  rate  and  rate  per 
cent  are  generally  used  to  mean  the  same  thing. 

211.  Percentage.    The  result  found  by  taking  a  certain 
per  cent  of  the  base  is  called  the  percentage. 

212.  The  percentage  is  the  product  of  the  base  and  rate. 

Excepting  rate,  these  terms  are  of  little  value  in  business,  but  in 
school  they  are  occasionally  convenient  for  designating  different  num- 
bers in  a  problem. 

WRITTEN   EXERCISE 

1.  Given  the  base  725,  and  the  rate  7%,  find  the  percentage. 

2.  A  man  has  a  salary  of  $1200,  and  saves  18%  of  it. 
How  much  does  he  save  ? 

3.  If  you  go  to  school  51*  J%  of  the  days  of  the  year, 
how  many  days  do  you  attend? 

4.  If  a  man  owes  $1470,  and  pays  33 J%  of  his  debts 
this  year,  how  much  remains  unpaid? 

5.  A  certain   fertilizer  contains    37  J%    of   lime.     How 
many  pounds  of  lime  in  3  tons  of  fertilizer? 

6.  In  a  certain  ore  the  metal  is  9.8%  of  the  total  weight. 
How  many  pounds  of  metal  in  1950  Ib.  of  ore? 

7.  A  dealer  bought  10  automobiles  at  $750  each,  and 
sold  them  at  a  profit  of  20%.     How  much  did  he  gain? 

8.  If  the  value  of  our  silk  manufactures  is  $107,260,000 
annually,  while  ten  y^ars  ago  it  was  80%  as  much,  how 
much  was  it  then? 


138  PERCENTAGE 

ORAL    EXERCISE 

1.  4  is  what  part  of  32?  what  per  cent  of  32? 

2.  15  is  what  part  of  30  ?  what  per  cent  of  30  ? 

3.  3  is  what  per  cent  of  36  ?     4  is  what  per  cent  of  48  ? 

4.  7  is  what  per  cent  of  42  ?     9  is  what  per  cent  of  54  ? 

213.  $17.50  is  what  per  cent  of  $250? 

Because  $1  is  -^lo  of  $250,  therefore  $17.50  is  .07 

17  5  17  5  250)  17. 5 

_  of  §250,  and  — =  0.07.  ^ 

214.  We  therefore  see  that  the  percentage  divided  by  the 
base  equals  the  rate. 

WRITTEN   EXERCISE 

1.  $130  is  what  per  cent  of  $2600?  of  $3900? 

2.  $11.25  is  what  per  cent  of  $375?  of  $56.25? 

3.  $10.12  is  what  per  cent  of  $253?  of  $202.40  ? 

4.  $29.10  is  what  per  cent  of  $485?  of  $174.60? 

5.  A  foot  is  what  per  cent  of  a  yard?  of  a  rod? 

6.  A  quart  is  what  per  cent  of  a  gallon  ?  of  25  gallons  ? 

7.  f  is  what  per  cent  of  \  ?     J  is  what  per  cent  of  J-  ? 

8.  25%  is  what  per  cent  of  75%?  of  125%?  of  250%? 

9.  A  man  invested  $1750  and  lost  $192.50.     What  per 
cent  did  he  lose  ? 

10.  A  school  having  275  pupils  graduated  33.     What 
per  cent  were  graduated? 

11.  A  man  had  $2500  at  the  beginning  of  a  year,  and 
$2775  at  the  end.     How  much  did*he  gain?     What  per 
cent  did  he  gain? 
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ORAL   EXERCISE 

1.  If  £  of  a  number  is  7,  what  are  5  fifths  of  it?     What 
is  the  number? 

2.  If  10%  of  a  number  is  30,  what  is  1%?     What  is 
100%   of  it,  or  once  the  number? 

3.  If  25%  of  it  is  7,  what  is  the  number? 
State  rapidly  the  numbers  of  which 

4.  25%  is  9.  5.  33£%  is  12.  6.  12^%  is  7. 
7.  6%  is  54.               8.  9%  is  27.  9.  13%  is  26. 

215.  If  28%  of  a  number  is  $12.60,  what  is  the  number? 

Since  28%  of  the  number  is  $12,60, 

, 

1%  "     "         « 


100% 


28    : 
$1260  _ 
28 


$1260       $12.60 
Since  — ^-  -  — ^-  (§  86),  we  see  that 

216.    The  percentage  divided  by  the  rate  equals  the  base. 


WRITTEN   EXERCISE 

1.  If  20%  of  the  people  in  a  town  are  voters,  and  there 
are  236  voters,  what  is  the  population  ? 

2.  If  20%  of  your  class  are  over  12  years  old,  and  there 
are  8  such  pupils,  how  many  are  there  in  your  class  ? 

3.  If  a  farmer  sold  a  horse  for  80%  of  its  cost,  and 
received  $152,  how  much  did  the  horse  cost? 

4.  If  a  poultry  raiser  set  some  eggs,  and  15%  fail  to 
hatch,  how  many  did  he  set,  the  number  failing  to  hatch 

s  33  ? 


140  PERCENTAGE 

ORAL    EXERCISE 

1.  If  4  times  a  certain  number  is  36,  how  do  we  find  the 
number  ?     If  1 J  times  a  certain  number  is  90,  how  do  we 
find  the  number  ? 

2.  If  .50  of  a  certain  number  is  300,  how  do  we  find  the 
number  ?    If  25  %  of  a  certain  number  is  60,  how  do  we  find 
the  number? 

3.  How   much   is    $1-$]?     1  ft.  -  0.25   ft.?     1  yd. 
-  25%  of  1  yd.  ?    1  -  75%  ?   1  -  80%  ?    1  -  30%  ? 

4.  What  part  of  anything  is  left  after  taking  away  1  of 
it?   75%  of  it?   65%  of  it?    99%  of  it?    1%  of  it? 

217.  A  man  sold  an  automobile  for  $490,  which  was 
30%  less  than  it  cost.     How  much  did  it  cost? 

1.  Cost  -  .30  of  cost  =  .70  of  cost,  just  as  $1  -  $0.30  =  $0.70. 

2.  If          .70  of  cost  =  $490, 

3.  The  cost  =  $490  •*•  .70  =  8700. 

WRITTEN    EXERCISE 

Find  the  numbers  of  which 

1.  35%  is  7.  2.  4%  is  8.  3.  75%  is  75. 

4.  90%  is  198.          5.  10%  is  100.  6.  20%  is  440. 

7.  13%  is  22.36.       8.  17%  is  42.5.  9.  33%  is  10.89. 

10.  After  losing  15%  of  its  population  a  town  had  5950 
inhabitants.     How  many  had  it  before  losing  the  15  %  ? 

11.  A  dealer  sold  a  bicycle  for  $24.50,  which  was  30% 
less  than  the  marked  price.     What  was  the  marked  price  ? 

12.  A  man  bought  a  set  of  furniture  for  $52,  which  was 
20%  less  than  the  marked  price.     What  was  the  marked 
price  ? 
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ORAL    EXERCISE 

1.  If  li  times  a  number  is  50,  what  is  the  number? 

2.  If  1.25  times  a  number  is  25,  what  is  the  number? 

3.  If  125%  of  a  number  is  250,  what  is  the  number? 

Find  the  numbers  of  which 

4.  120%  is  24.          5.  200%  is  16.          6.  150%  is  60. 
7.  125%  is  100.        8.  133-i-%  is  80.        9.  300%  is  30. 

218.  A  man  sold  a  set  of  furniture  for  $78,  which  was 
30%  more  than  it  cost.     How  much  did  it  cost? 

1.  Cost  +  .30  of  cost  =  1.30  times  cost,  just  as  1  ft.  +  .3  ft.  =  1.3  ft. 

2.  If  1.30  times  cost  =  $78, 

3.  The  cost  =  $78  •*•  1.30.=  $60. 

WRITTEN   EXERCISE 

1.  A  dealer  sold  pencils  at  5  ct.  each,  which  gave  him  a 
profit  of  25%.     How  much  did  they  cost  him  a  dozen? 

2.  A  farmer  purchased  35  sheep,  and  sold  them  for  $252, 
which  gave  him  a  profit  of  20  % .    What  did  they  cost  him  ? 

3.  A  dealer  sells  some  goods  for  $31.05,  thus  making  a 
profit  of  15%  on  the  cost.     How  much  did  the  goods  cost 
him? 

4.  A  manufacturer  sells  a  suit  of  clothes  to  a  merchant 
at  a  profit  of  12j%.     The  merchant  sells  it  to  you  for  $12, 
and  makes  a  profit  of  33^%.     How  much  does  it  cost  the 
merchant  ?  the  manufacturer  ? 

5.  An  agent  buys   100  doz.  eggs,  which   he   sells  to  a 
grocer  at  a  profit  of  20%.     The  grocer  sells  the  eggs  for 
$22.44,  and  makes  a  profit  of  10%.     What  did  the  eggs 
cost  the  grocer  per  dozen  ?    the  agent  ? 
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WHERE  OUR  PEOPLE  LIVE 

219.  The    rectangles    show    population    in    millions,    as 
numbered   on   the   scale   above,   2^    millions    to    an   inch. 


Population   ^~- 

New  York  7,300,000  73% 

Pennsylvania  6,400,000  51% 

Illinois  4,900,000  51% 

Ohio  4,200,000  46% 

The  dark  part  shows  the  numbers  living  in  cities  or  vil- 
lages of  4000  or  over.  Thus  in  New  York  state  73%  of 
7,300,000  people,  or  5,329,000  people,  lived  in  such  cities 
or  villages  at  the  opening  of  the  century. 

WRITTEN   EXERCISE 

1.  Draw   a   diagram   as  above,  on  the   same  scale,  for 
Missouri,  the  population  being  supposed  to  be  3,200,000, 
and  the  city  population  35%  of  the  whole. 

2.  Also  for  Iowa,  2,300,000,  city  population  21%. 

3.  Also  for  California,  1,500,000,  city  population  49%. 

4.  Of  our  total  population  of  5,308,000  in  1800,  207,012 
lived  in  cities.     What  per  cent  lived  in  cities  ? 

5.  Of  our  total  population  of  76,303,000  in  1900,  28,079,- 
504  lived  in  cities.     What  per  cent  lived  in  cities  ? 

6.  In  1820  our  population  was  9,600,000,  and  124,800 
lived  in  cities  of  over  100,000  inhabitants.     What  per  cent 
was  this  ? 

7.  In  1900  our  population  was  76,303,000,  and  14,192,- 
358  lived  in  cities  of  over  100,000  inhabitants.     What  per 
cent  was  this? 
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MANUFACTURING  THE  CLOTHING  FOR  OUR  PEOPLE 
WRITTEN  EXERCISE 

1.  If  the  United  States  manufactured  $345,000,000  worth 
of  cotton  cloth  in  a  certain  year,  and  wool  goods  worth  90% 
as   much,    and 

hosiery  worth 
i  as  much  as 
the  wool  goods, 
what  was  the 
value  of  each  of 
these  products  ? 

2.  If  twenty 
years  ago  only 
2%  of  the  18,- 
000,000     spin- 
dles  (for  spin- 
ning   cotton) 

were  in  the  southern  states,  while  now  42%  of  the  21,558,- 
600  spindles  are  there,  what  was  the  number  then  ?  What 
is  it  now  ? 

3.  If  in  the  cotton-producing  states  there  are  500  mills, 
having  a  total  of  5,001,500  spindles,  how  many  spindles  are 
there  on  an  average  to  each  mill? 

4.  If  twenty  years  ago  the  northern  mills  used  1,165,000 
bales  a  year,  and  the  southern  mills  18%  as  much,  while 
now  the  northern  mills  use  2,262,000  bales  and  the  southern 
mills  use  85%  as  much,  how  many  bales  did  the  latter  use 
then?     How  many  do  they  use  now? 

5.  If  the  value  of  our  wool  manufactures  is  now  $316,- 
800,000  annually,  while  ten  years  ago  it  was  82%  as  much, 
how  much  was  it  then? 


Weaving  the  Cloth 
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6.  In  New  York  City  20,000  workers  were  employed  in 
making  men's  clothes  in  a  certain  year,  and  the  output  was 
$103,000,000  worth  a  year.     What  was  the  average  output 
per  worker? 

7.  There  were  also  19,000  workers  employed  there  in 
making  women's  clothes,  and  the  output  was  $102,030,000 
worth  a  year.     What  was  the  average  output  per  worker  ? 

8.  In  a  certain  coat  factory  9  women  make  buttonholes 
at  2^  ct.  apiece.    At  4  buttonholes  to  a  coat,  and  600  coats 
a  week,  what  are  the  average  weekly  wages  of  each? 

9.  In  this  factory  a  woman  receives  5J  ct.  a  vest  for 
basting,  and  she  can  baste  120  vests  a  week.     What  are 
her  weekly  wages? 

10.  A  dressmaker  uses  in  making  a  waist  2-J-  yd.  of  white 
Persian  lawn  worth  24  ct.  a  yard,  4J  yd.  of  embroidery 
worth  16  ct.  a  yard,  6  buttons  worth  40  ct.  a  dozen,  and 
10  ct.   worth   of  thread.      How  much   does  the   material 
cost? 

11.  A  working  girl  in  a  city  shop  pays  $3  a  week  for 
board  and  room,  5  ct.  a  day  6  days  in  the  week  for  car 
fare,  and  15  ct.  a  day  6  days  in  the  week  for  luncheon. 
Her  incidental  expenses  are  60  ct.  a  week.     If  her  wages 
are  $6  a  week,  how  much  does  she  save  a  week?     How 
much  in  a  year  of  50  working  weeks? 

12.  Of  the  $39,271,900  worth  of  knit  goods  produced  in 
this   country   in   a   certain  year,  New  England  produced 
27J%,  the  middle  states  66f%,  the  western  states  6%, 
and  the  South  practically  none.    Twenty  years  later  New 
England  produced  18%  of  the  $101,337,000  worth  manu- 
factured, the  middle  states  64%,  the  West  12%,  and  the 
South  6  % .     Find  the  value  of  the  product  for  each  section 
for  each  year. 
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OUR  FISHERIES 
WRITTEN  EXERCISE 

1.  This  is  part  of  the  fleet  that  landed  176,774,300  Ib. 
of   fish  at   Boston  in  a   certain  year.      Other   boats  like 
these  landed  63% 

as  much  at  Glouces- 
ter. How  many 
pounds  were  landed 
at  Gloucester? 

2.  The   Boston 
catch    sold    for 
$4,193,600,  and 

that  of  Gloucester 
for  $2,725,840. 
The  latter  amount 
was  what  per  cent 
of  the  former  ? 

3.  If  $2,800,000 

is  invested  in  the  Lake  Erie  fisheries,  and  the  annual  product 
is  $1,176,000,  this  is  what  per  cent  of  the  amount  invested  ? 

4.  If  the  herring  fishery  produces  $435,120,  this  is  what 
per  cent  of  the  total  $1,176,000  ? 

5.  If  Maryland  has  42,800  persons  engaged  in  fisheries, 
Virginia  65%  as  many,  and  New  York  21%  as  many,  how 
many  have  Virginia  and  New  York  together? 

6.  Whales  are  not  really  fish,  but  whaling  is  usually 
classed  as  a  fishery.     The  United  States  recently  had  48 
vessels  engaged  in  whaling.     If  they  secured  11,904  bbl. 
of  sperm  oil  in  one  year,  valued  at  $49  a  barrel,  what  was 
the  average  amount  and  value  of  oil  produced  by  each? 
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7.  If  they  also  secured  3792  bbl.  of  whale  oil,  valued 
at  $35  a  barrel,  what  was  the  average  for  each  vessel,  in 
quantity  and  value  ? 

8.  If  they  also  secured  321,600  Ib.  of  whalebone,  valued 
at  $2.70  a  pound,  what  was  the  average  for  each  vessel, 
in  quantity  and  value  ? 

9.  If  Florida  has  4472  men  engaged  in  the  fishing  indus- 
try, and  this  is  40%  of  the  total  number  engaged  in  this 
work  in  the  Gulf  states,  what  is  the  total  number?     The 
total  number  is  what  per  cent  of  the  number  in  Florida? 

10.  Sponge    gathering,    a   Florida   industry,   is    usually 
ranked  as  one  of  the  fisheries.     If  it  amounted  in  one  year 
to  13J%  of  the  $2,340,000  received  from  the  Gulf-states 
fisheries,  what  was  its  value? 

11.  If  the  oyster  industry  of  Louisiana  and  Mississippi 
amounted  to  23  J%  of  this  same  total,  $2,340,000,  what  was 
the  value  ? 

12.  The  principal  fishing  industry  in  North  Carolina  is 
catching  shad.    What  is  the  value  of  shad  which  are  worth 
28%   of  the  whole  annual   income,  in  a  year  when  the 
fisheries  bring  in  $1,300,000? 

13.  In  catching  salmon  in  the  rivers  flowing  into  Puget 
Sound,  a  seine  measuring  about  100  fathoms  long  and  35  ft. 
wide  is  often  used.    A  fathom  being  6  ft.,  how  many  square 
feet  in  such  a  net  ? 

14.  The  Indians  there  often  use  a  seine  that  is  only  1  as 
long  and  J  as  wide.     What  is  its  area?     This  area  is  what 
part  of  that  of  the  large  net  ? 

15.  If  a  boat  brings  back  from  a  day's  fishing  25  salmon 
averaging  7  Ib.  8  oz.  each,  what  is  the  weight  of  the  day's 
catch  ?     What  is  it  worth  at  2  ct.  a  pound  ? 
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DISCOUNT 
ORAL    EXERCISE 

1.  How  much  is  $200  less  $50  ?  $100  less  25%  of  itself? 

2.  If  from  1  we  take  £,  what  is  left  ?     If  from  1  we  take 
25%,  what  is  left? 

3.  How  much  is  1  less  i  ?   i  o  o  _  ^JL  ?  1-.20?  1-20%? 

4.  If  you  buy  a  $1  book  for  10%  less  than  the  list  price, 
how  much  does  it  cost  you  ? 

220.  Discount.    A  deduction  made  on  a  price  or  amount 
is  called  a  discount. 

Discounts  are  usually  reckoned  as  so  many  per  cent. 

221.  Rate  of  Discount.    The  per  cent  of  discount  is  called 
the  rate  of  discount. 

222.  What  is  the  discount  and      $'245.50  list  price 

the   selling   price,   when  the  list      , il?  rate  of  discount 

price  is  $245.50  and  the  rate  of 
discount  is  12%?  |2455Q 

12%  of  $245.50  =  $29.46,  discount.  29.46 

$245.50  -  $29.46  =  $216.04.  $216.04  selling  price 

• 
WRITTEN   EXERCISE 

1.  How  much  will  a  set  of  Scott's  works,  marked  $14, 
cost  at  20%  discount?     (Also  take  80%  of  $14.) 

2.  If  you  can  buy  a  $7  suit  of  clothes  at  15%  discount, 
how  much  will  you  gain  on  the  marked  price  ? 

3.  If  the  list  price  of  your  books,  pencils,  and  paper  is 
$2.50  a  year,  how  much  will  they  cost  at  12%  discount? 

4.  At  a  bargain  sale  an  $8  chair  was  sold  at  30%  dis- 
count.    For  how  much  did  it  sell? 
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Find  the  discounts  on  goods  of  which  the  list  price  and 
rate  of  discount  are  given  in  Exs.  5-13 : 

5.  $430,15%.       6.  $281,20%.        7.  $425.50,10%. 

8.  $1235,17%.     9.  $2350,14%.    10.  $43.26,  33 J%. 
11.  $42.64,25%.  12.  $6336,  6J%.     13.  $234.54,  16f%. 

Find  the  selling  price,  given  the  list  price  and  rate  of 
discount  as  follows : 

14.  $275,  20%.      15.  $575,  5%.         16.  $462,  3%. 
17.  $650,  12J%.    is.  $425,  12%.       19.  $320,  14%. 
20.  $12.75,  20%.  21.  $6202,  14%.     22.  $52.84,  16f%. 
23.  $26.32,  50%.  24.  $4235,  22%.     25.  $14.43,  33J%. 

26.  A  $17.50  set  of  china  is  marked  down  15%.     What 
is  the  selling  price  ? 

27.  If  you  buy  $1.80  worth  of  fireworks   at  15%   dis- 
count, how  much  do  they  cost? 

28.  Your  book  dealer  buys  a  65-ct.  arithmetic  at  22% 
discount.     How  much  does  it  cost  him  ? 

29.  A  $31  overcoat  is  marked  "25%  off"  at  a  bargain 
sale.     What  is  the  selling  price? 

30.  If  you  buy  a  $1.20  sled  at  10%  discount,  how  much 
does  it  cost?     Suppose  the  discount  is  20%  ?    25%  ? 

31.  How  much  will  2  dozen  blackboard  erasers  cost  at 
45  ct.  a  dozen,  discount  10%  ?  discount  20%  ? 

32.  A  man  paid  $150  for  a  carriage,  and  after  using  it 
for  a  year  sold  it  at  a  discount  of  16|%.     What  did  he 
receive  for  it  ? 

33.  A  man  bought  a  $900  automobile  at  15%  discount. 
After  using  it  for  a  season  he  sold  it  for  15%  less  than  it 
cost.     What  did  he  receive  for  it? 
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REVIEW   OF    DENOMINATE    NUMBERS 
ORAL    EXERCISE 

1.  Repeat  the   table  of  length ;  of  square  measure ;  of 
cubic  measure. 

2.  Repeat  the  table  of  weight. 

3.  Repeat  the  table  of  dry  measure ;  of  liquid  measure. 

Teachers  should  drill  frequently  upon  the  facts  of  these  tables. 
The  mere  routine  recitation  of  the  tables  is  not  so  valuable  as  the 
frequent  use  of  the  facts  in  simple  oral  problems. 

223.  Table  of  dozens.    In  some  kinds  of  business  this  table 
is  common : 

12  units  =  1  dozen. 
12  dozen,  or  144  =  1  gross  (gr.). 
12  gross,  or  1728  =  1  great  gross. 

The  term  great  gross  is  going  out  of  use. 

224.  Years  ago  the  word  score  was  often  used  for  20. 

4.  How  many  pens  in  2  gross  ?  in  6  gross?  in  8  gross  ? 

5.  How  many  dozen  in  f  of  a  gross?  in  3J  gross? 

6.  What  will  a  gross  of  padlocks  cost  at  $5  a  dozen  ? 

7.  How  many  years  old  is  a  man  who  is  4  score?    One 
who  is  3  score?     One  who  is  4  score  and  10? 

WRITTEN   EXERCISE 

1.  How  many  are  7  great  gross  ?  9f  gross  ? 

2.  What  will  9  gr.  of  tablets  cost  at  25  ct.  a  dozen? 

3.  At  $7.20  a  gross  what  will  a  dozen  lamp  chimneys  cost  ? 

4.  A  school  bought  a  gross  of  blackboard  erasers,  but 
were  damaged.     How  many  were  all  right? 
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225.  Counting  sheets  of  paper.  Formerly,  in  counting  sheets 

of  paper, 

24  sheets  =  1  quire. 
2O  quires  =  48O  sheets  =  1  ream. 

Now,  for  convenience  in  counting,  500  sheets  are  more  often 
called  a  ream,  and  the  word  quire  is  used  only  for  folded  note 
paper,  other  paper  being  usually  sold  by  the  pound. 

ORAL   EXERCISE 

1.  How  many  sheets  of  fine  writing  paper  in  2  quires  ?  in 
5  quires  ?  in  3^  quires  ?  in  10  quires  ?  in  12 \°J0  of  a  quire  ? 

2.  If  this  paper  costs  15  ct.  a  quire,  how  much  will  4 
quires  cost  ?     How  many  sheets  will  there  be  ? 

Notice  that  4  times  24  is  the  same  as  4  times  (25  —  1),  or  100  —  4. 

3.  At  20  ct.  a  quire,  how  much  will  7  quires  of  paper, 
with  $1  worth  of  envelopes,  cost? 

4.  If  a  dealer  buys  paper  at  19  ct.  a  quire,  and  sells  it  at 
25  ct.  a  quire,  how  much  will  he  make  on  10  quires  ? 

WRITTEN   EXERCISE 

1.  How  many  sheets  in  17  quires?  in  33  J%  of  a  quire? 

2.  In  7  dozen  reams  of  500  sheets  each,  how  many  more 
sheets  than  in  a  dozen  reams  of  480  sheets  each  ? 

3.  At  16|  ct.  a  quire,  how  much  will  7J  quires  of  paper 
cost  ?     (Eemember  aliquot  parts.) 

4.  At  12^  ct.  a  quire,  how  much  will  9J  quires  of  paper 
cost  ?  6 \  quires  ?  a  dozen  quires  ? 

5.  At  24  ct.  a  quire  for  paper,  and  1  ct.  each  for  envel- 
opes, how  much  will  it  cost  for  paper,  envelopes,  and  post- 
age for  eight  letters  from  where  you  live  to  some  other  place 
in  this  country  ?     Allow  1  sheet  to  a  letter. 
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MEASUREMENTS  AND  COMPARISONS 
ORAL   EXERCISE 

1.  Draw  on  the  blackboard  a  picture  of  a  parallelogram  ; 
of  a  rectangle  ;  of  a  square. 

Pupils  are,  of  course,  already  familiar  with  certain  of  these  figures. 
The  formal  definitions  are  not  of  so  much  importance  as  the  ability  to 
recognize  the  figures  by  name. 


Quadrilateral  Trapezoid  Parallelogram  Kectangle  Square 

226.  Quadrilateral.    A   figure  bounded   by    four   straight 
lines  is  called  a  quadrilateral. 

227.  Trapezoid.    A  quadrilateral  which  has  one  pair  of 
opposite  sides  parallel  is  called  a  trapezoid. 

228.  Parallelogram.    A  quadrilateral  which  has  two  pairs 
of  opposite  sides  parallel  is  called  a  parallelogram. 

229.  Rectangle.    A  parallelogram  whose  angles  are  right 
angles  is  called  a  rectangle. 

230.  Square.    A  rectangle  whose  sides  are  all  equal  is 
called  a  square. 

231.  Polygon.    A   figure    bounded    by   straight   lines    is 
called  a  polygon. 

The  figures  pictured  above  are  all  special  kinds  of  polygons. 

2.  What  is  the  perimeter  of  a  square  12  ft.  6  in.  on  a 
side? 

3.  What   is    the  perimeter  of  a  parallelogram  two   of 
whose  sides  are  10  ft.  8  in.  and  9  ft.  4  in.? 

4.  What  is  the  perimeter  of  a  quadrilateral  whose  sides 
are  16  ft.,  14  ft.,  13  ft.,  12  ft.  ? 
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232.  Equilateral  triangle.    A  triangle  whose  three  sides  are 
equal  is  called  an  equilateral  triangle. 


Equilateral  Isosceles  Scalene 

Triangles  classified  with  respect  to  sides 

233.  Isosceles  triangle.    A  triangle  two  of  whose  sides  are 
equal  is  called  an  isosceles  triangle. 

234.  Scalene  triangle.    A  triangle  whose  three  sides  are 
unequal  is  called  a  scalene  triangle. 


Bight-angled  Acute-angled  Obtuse-angled 

Triangles  classified  with  respect  to  angles 

235.  Right-angled  triangle.    A  triangle  having  one  right 
angle  is  called  a  right-angled  triangle. 

236.  Acute-angled  triangle.    A  triangle  having  three  acute 
angles  is  called  an  acute-angled  triangle. 

237.  Obtuse-angled  triangle.    A  triangle  having  one  obtuse 
angle  is  called  an  obtuse-angled  triangle. 

WRITTEN   EXERCISE 

1.  What  is    the   perimeter   of   an    equilateral   triangle 
275§  ft.  on  a  side?      (Draw  the  pictures  in  all  such  cases.) 

2.  A  triangle  has  a  perimeter  of  342  ft.  8  in.     One  side 
is  90  ft.  and  another  is  50%  more ;  how  long  is  the  third? 

3.  One  side- of  an  isosceles  triangle  is  35  ft.,  and  one  of 
the  equal  sides  is  35%  longer;  what  is  the  perimeter? 

4.  Cut  off  the  three  angles  of  a  triangle  and  place  them 
together.     The  sum  equals  how  many  right  angles? 
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ORAL    EXERCISE 

1.  How  long  is  the  side  of  an  equilateral  triangle  whose 
perimeter  is  45  in.  ?  9  ft.  6  in.  ?  9 J-  yd.  ?  63  ft.  9  in.  ? 

2.  How  long  is  the  side  of  a  square  whose  perimeter  is 
84  in.  ?  8  ft.  4  in.  ?  16  yd.  8  in.  ?  60^  rd.  ?  120  in.  ? 

3.  How  long  is  the  fourth  side  of  a  quadrilateral  whose 
perimeter  is  85  in.,  and  three  of  whose  sides  are  10  in., 
20  in.,  30  in.  ? 

4.  The  straight-line  distance  from  Chicago  to  St.  Louis 
is  270  mi. ;  from  St.  Louis  to  Cincinnati,  310  mi. ;  from 
Cincinnati   to  Chicago,  250   mi.     What  is  the  perimeter 
of  this  triangle? 

WRITTEN   EXERCISE 

How   long    are   the   sides   of  the   equilateral   triangles 
whose  perimeters  are  as  follows? 

1.  113  ft.  3  in.        2.  127  yd.  3.  88  ft.  3  in. 

How  long  are  the  sides  of  the  squares  whose  perimeters 
are  as  follows? 

4.  110  ft.  4  in.        5.  61  yd.  2  ft.  6.  118  ft.  8  in.     , 

7.  42  ft.  3J  in.        8.  3  yd.  2  ft.  4  in.     9.  227  mi.  40  rd. 

10.  The  perimeter  of  an  isosceles  triangle  is  100  ft.,  and 
the  unequal  side  is  33  ft.     Find  the  length  of  one  of  the 
equal  sides. 

11.  The  perimeter  of  an  isosceles  triangle  is  88  ft.,  and 
the  unequal  side  is  20%  of  the  perimeter.     Required  the 
length  of  each  side. 

12.  The  perimeter  of  a  scalene  triangle  is  24  ft.     One 
side  is  33^%  of  the  perimeter;  another  is  37^%  of  the 
perimeter.     How  many  inches  in  each  of  the  three  sides  ? 
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ORAL    EXERCISE 

1.  How  many  square  inches  in  a  rectangle  1  in.  high 
and  10  in.  long?  4  in.  high  and  10  in.  long? 

2.  How  do  we  find  the 
area  of  a  rectangle  ?  Give 
reasons. 

State  the  areas  of  the 
following  rectangles : 

3.  5  ft.  by  9  ft.        4.  6  ft.  by  4i  ft.      5.  1  ft.  by  8  in. 

6.  8  ft.  by  71  ft.      7.  9  in.  by  8  J  in.      8.  9  in.  by  7J  in. 

9.  3yd.  by  Ij-  ft.  10.  1  rd.  by  10  ft.  11.  10  yd.  by  1  rd. 
12.  How  do  the  areas  of  these  triangles  compare  with 
the  areas  of  the  rec- 
tangles? Then  a  tri- 
angle is  what  part  of  a 
rectangle  of  the  same 
base  and  same  height  ? 

238.  Base.    The  line 

on  which  a  figure  appears  to  stand  is  called  the  base. 

239.  Height  or  altitude.    The  perpendicular  distance  from 
the  highest  point  above  the  base  to  the  base  is  called  the 
height  or  altitude  of  a  triangle  or  parallelogram. 

240.  Area  of  a  rectangle.    If  a  rectangle  is  4  in.  by  10  in., 
we  find  the  area  by  taking  4  times  10  sq.  in.     We  do  not 
multiply  10  in.  by  4  in.,  but  1  sq.  in.  by  4  x  10. 

241.  The  area  of  a  rectangle  equals  the  product  of  the 
base  and  height. 

242.  Area  of  a  triangle.    From  the  above  figures, 

The  area  of  a  triangle  equals  half  the  product  of  the  base 
and  height. 
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ORAL    EXERCISE 

1.  If  we  cut  triangle  T  from  this  parallelogram  and 
place  it  where  X  is,  what  kind  of 

a  figure  have  we  ?  Try  it.  What 
does  this  tell  us  about  the  area  of 
a  parallelogram  ? 

State  the  areas  of  the  parallelograms  whose  bases  and 
heights  are  given  in  Exs.  2-7 : 

2.  11  ft.,  9  ft.          3.  6  ft.,  9J  ft.  4.  8  ft.,  10J  ft. 
5.  2  yd.,  1J-  fb.          6.  4  in.,  6|  in.           7.  10  ft.,  5£  yd. 

State  the  areas  of  the  triangles  in  Exs.  8-13 : 

8.  7  ft.,  6  ft.  9.  8  ft.,  4i  ft.          10.  3  ft.,  6  in. 

11.  3i  ft.,  4  ft.         12.  2f  in.,  8  in.         13.  10  ft.,  8J  ft. 

243.  Area  of  a  parallelogram.    The  area  of  a  parallelogram 
equals  the  product  of  the  base  and  height. 

WRITTEN   EXERCISE 

Find  the  areas  of  the  parallelograms  in  Exs.  1-6  : 
1.  19J  in.  by  16.8  in.  2.  14.7  ft.  by  16.5  ft. 

3.  171.4  ft.  by  27.2  ft.  4.  3.75  in.  by  2.33J  in. 

5.  6  ft.  4  in.  by  4  ft.  6  in.  6.  16  ft.  6  in.  by  8.25  ft. 

244.  What  is  the  area  of  a  triangle  whose  base  is  10  rd. 
and  height  8  rd.  ? 

Because  it  is  half  of  a  rectangle  10  rd.  by  8  rd.,  the  area  is  J  of 
10  times  8  sq.  rd.  =  40  sq.  rd. 

Find  the  areas  of  the  triangles  in  Exs.  7—10: 

7.  31.2  in.  by  27.3  in.  8.  16.75  in.  by  14.2  in. 

9.  32  ft.  6  in.  by  12  ft.  10.  17.3  ft.  by  1  rd. 
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ORAL   EXERCISE 

1.  If  C  =  1  cu.  in.,  what  is  the  volume  of  B  ?    of  A? 

Explain  how  you 
would  find  the  vol- 
ume of  a  box  4  in. 
by  3  in.  by  2  in. 

State    the    vol- 
A  umes  of  the  solids 

whose  dimensions  are  given  in  Exs.  2—7: 

2.  4  in.,  5  in.,  6  in.  3.  2  in.,  3  in.,  10  in. 
4.  3  in.,  3  in.,  7  in.  5.  6  in.,  8  in.,  10  in. 
6.  2  in.,  3  in.,  12  in.                          7.  9  in.,  9  in.,  10  in. 

245.  Volume  of  solid.  The  volume  of  a  rectangular  solid 
equals  the  product  of  its  three  dimensions. 

This  means  a  solid  whose  faces  are  rectangles.  We  do  not  say 
4  in.  times  3  in.  times  2  in.,  but  4  times  3  times  2  cu.  in.  It  is 
customary,  however,  to  write  4  in.  x  3  in.  x  2  in.,  or  4"  x  3"  x  2", 
reading  it  "4  inches  by  3  inches  by  2  inches." 


WRITTEN   EXERCISE 

1.  How  many  cubic  inches  in  an  aquarium  16  in.  long, 
8^  in.  wide,  and  9J  in.  deep? 

2.  How  many  cubic  feet  of  masonry  in  a  wall  40  ft. 
long,  30i  ft.  high.,  and  1^  ft.  thick? 

3.  A  cellar  24  ft.  by  39  ft.  by  6  ft.  is  to  be  excavated. 
How  much  will  it  cost  at  40  ct.  a  load  (cubic  yard)  ? 

4.  The  dimensions  of  a  room   are  14  ft.,  12  ft.,  9  ft. 
How  many   square  feet  of  floor?    of  walls?   of  ceiling? 
How  many  cubic  feet  of  volume? 
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WRITTEN   EXERCISE 

246.  Measures  occasionally  used.  In  the  following  prob- 
lems you  may  refer  to  these  measurements  : 

31.5  gal.  =  1  barrel.  7^  gal.  =  1  cu.  ft.,  nearly. 

231  cu.  in.  =  1  gallon.  4|  cu.  ft.  =  1  barrel,  nearly. 

24J  cu.  ft.  =  1  perch  of  stonework. 

2150.42  cu.  in.  =  nearly  Ij  cu.  ft.  =  1  bushel. 

35  cu.  ft.  =  the  volume  of  1  ton  of  coal,  nearly. 

500  cu.  ft.  =  the  volume  of  1  ton  of  hay,  nearly. 

22  bricks,  including  the  mortar  =  1  cu.  ft.,  nearly. 

All  measures  refer  to  inside  dimensions,  in  examples  like  the 
following.  1  ton  of  hay  varies  from  about  450  cu.  ft.  to  550  cu.  ft., 
depending  on  the  quality  and  how  much  it  has  settled. 

1.  How  many  bushels  in  a  bin  7  ft.  by  6  ft.  by  4  ft.  ? 
(Use  1-J  cu.  ft.  =  1  bu.  in  all  such  cases.) 

2.  How  many  bushels  in  a  bin  9  ft.  by  5  ft.  by  3  ft.  ? 

3.  How  many  bushels  in  a  box  18  in.  wide,  3  ft.  long, 
and  2  ft.  deep  ? 

4.  How  many  gallons  in  a  tank  6  ft.  by  5  ft.  by  4  ft.  ? 

5.  How  many  gallons  in  an  aquarium  14  in.  long,  9  in. 
wide,  and  11  in.  deep? 

6.  How  many  gallons  in  a  tank  6J  ft.  long,  3.J  ft.  wide, 
and  2 J  ft.  deep? 

7.  A  cistern  is  6  ft.  square  at  the  bottom  and  5  ft.  deep. 
How  many  barrels  will  it  hold  ?     (Use  4|  cu.  ft.  =  1  bbl. 
in  all  such  cases.) 

8.  An  iron  tank  is  8  ft.  long,  6^  ft.  wide,  and  4|  ft.  deep. 
How  many  barrels  does  it  contain  ? 

9.  A  rectangular  watering  trough  is  6  ft.  long,  18   in. 
wide,  and  14  in.  deep.     How  many  barrels  does  it  contain  ? 
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10.  A  coal  bin  is  22  ft.  long,  13  ft.  wide,  and  8  ft.  deep. 
About  how  many  tons  of  coal  will  it  hold  ? 

11.  A  coal  bin  is  16  ft.  long,  8j  ft.  wide,  and  6|  ft.  deep. 
About  how  many  tons  of  coal  will  it  hold? 

12.  A  haymow  is  22  ft.  long,  14  ft.  wide,  and  9  ft.  high. 
About  how  many  tons  of  hay  will  it  hold  ? 

13.  A  barn  has  two  haymows,  each  24  ft.  long,  15  ft.  6  in. 
wide,  and  10  ft.  high.     About  how  many  tons  of  hay  will 
both  hold  ? 

14.  How  many  cords  of  wood  in  a  pile  4  ft.  wide,  7  ft. 
high,  32£  ft.  long? 

15.  How  many  cords  of  wood  in  a  pile  4  ft.  wide,  6^  ft. 
high,  44  ft.  long? 

16.  If  a  schoolroom  is  30  ft.  long,  15  ft.  wide,  and  12  ft. 
high,  and  180  cu.  ft.  should  be  allowed  to  each  person,  how 
many  will  the  room  accommodate  ? 

17.  A  tank  holds  82,500  gal.     About  how  many  cubic 
feet  does  it  contain? 

18.  An  aquarium  contains  3j  cu.  ft.     About  how  many 
gallons  does  it  hold? 

19.  An  aquarium  is  18  in.  long,  9j  in.  wide,  and  10J  in. 
deep.     How  many  gallons  does  it  hold  ? 

20.  A  can  containing  1732.5  cu.  in.  is  full  of  milk.    What 
is  the  milk  worth  at  6  ct.  a  quart  ? 

21.  A  wall  is  32^  ft.  long,  2  ft.  thick,  and  32J  ft.  high. 
How  many  perches  of  masonry  does  it  contain  ? 

22.  A  brick  wall  is  to  be  built  42  ft.  long,  1^  ft.  thick, 
and  6J  ft.  high.     About  how  many  bricks  will  be  needed? 

23.  How  much  will  a  mason  charge  for  laying  a  wall 
20  ft.  long,  lj  ft.  thick,  and  5j  ft.  high,  at  $1.87i  a  perch? 
at  $1.75  a  perch? 


CHAPTER   II 

I.   PERCENTAGE  AND  ITS  APPLICATIONS.     SIMPLE 
INTEREST.    MEASUREMENTS 

THE  FORMAL  SOLUTION  OF  PROBLEMS 

247.  Solving  problems.  We  have  already  (page  115) 
learned  something  about  stating  the  solutions  of  problems. 
We  are  now  ready  to  consider  this  part  of  arithmetic 
more  fully.  There  are  three  matters  which  are  especially 
important. 

1.  Work   rapidly    and   accurately.    The    business    man 
demands  this  first  of  all.     Rapidity  not  only  means  money 
in  the  time  saved,  but  it  usually  means  accuracy,  for  when 
a  man  works  rapidly  he  keeps  his  mind  on  his  work.     To 
insure  accuracy,  always  check  your  work.     One  of  the  best 
checks  is  that  of  estimating  the  answer  in  advance.    If  the 
answer  is  not  about  what  was  expected,  there  is  probably  a 
mistake.     This  has  been  explained  on  page  88. 

2.  Work  as  the  business  man  does.    He  does  not  put  his 
work  in   steps,  with  signs   like -f- and -f.     He  works    in 
columns  because  it  is  quicker  and  he  can  more  easily  check 
his  work.     He  also  makes  his  work  look  neat,  because  he 
finds  slovenly  work  leads  to  inaccuracy. 

3.  Analyze  the  problems.     This   means   that  we  are  to 
state  the  reasons.     The  business  man  does  not  write  out 
his  analyses,  but  he  thinks  them.     We  are  asked  to  give 
analyses  both  orally  and  in  writing,  so  we  will  learn  to 
think  accurately  as  the  business  man  does. 
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248.  Oral  analysis.    Many  problems  are  so  easy  as  to  be 
solved  orally,  without  using  pencil  and  paper.    We  usually 
see  merchants  solving  problems  this  way,  and  we  should 
do  so  whenever  possible. 

249.  Illustrative  problems.  1.  If  a  dealer  pays  $10  for  8 
books  of  the  same  kind,  what  is  the  price  of  each  ? 

No  one  would  think  of  solving  such  a  problem  on  paper.  If 
asked  to  analyze  (explain)  it,  we  would  say :  "  Since  8  books 
cost  $10,  1  book  costs  J  of  $10,  or  $1.25." 

In  analyzing,  speak  briefly  and  accurately.  Use  your  own 
language,  not  feeling  that  you  must  use  the  exact  language  of  the 
book  or  the  teacher. 

2.  If  a  stationer  buys  100  sheets  of  blotting  paper  for 
$3.50,  and  retails  it  for  5  ct.  a  sheet,  what  does  he  gain? 

ANALYSIS.  Since  he  sells  1  sheet  for  5  ct.,  he  sells  100  sheets 
for  100  times  5  ct.,  or  $5.  (Don't  stop  to  say  "  500  ct."  ;  reduce 
this  to  $5  mentally.)  He  therefore  gains  the  difference  between 
$3.50  and  $5,  or  $1.50. 

3.  A  dealer  pays  $24  for  120  doz.  pencils.     What  does 
each  one  cost  ? 

ANALYSIS.  Since  120  doz.  cost  $24,  1  doz.  costs  TJ^  of  $24,  or 
20  ct.  Therefore  1  pencil  costs  ^  °f  20  ct.,  or  If  ct. 

4.  If  a  dealer  pays  $3.60  for  a  dozen  knives,  and  sells 
them  at  50  ct.  each,  how  much  does  he  gain  ?    This  is  what 
part  of  the  cost  ? 

ANALYSIS.  Since  he  sells  12  at  50  ct.  each,  he  receives  12  times 
50  ct.,  or  $6.  He  therefore  gains  $6  -  $3.60  =  $2.40.  $2.40  is 
2.40  24  2 

o~^7  =  ^  =  Q  of  the  cost' 
3.60      36      3 

If  the  teacher  begins  a  year's  work  with  Chapter  II,  it  will  be 
found  that  these  oral  problems  form  an  excellent  review  of  the  old 
work  and  an  introduction  to  the  new. 
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ORAL    EXERCISE 

• 

When  the  teacher  has  given  the  number  of  the  problem, 
give  (1)  the  result  and  (@)  the  analysis. 

1.  At  12£  ct.  a  pound,  what  will  8  Ib.  of  cheese  cost  ? 

2.  If  4  doz.  oranges  cost  $1.80,  what  does  1  doz.  cost? 

3.  At  $492  a  year,  how  much  is  the  rent  of  a  house  for 
a  month  ? 

4.  At  $6  a  ton  (of  2000  Ib.),  how  much  will  3000  Ib.  of 
coal  cost? 

5.  At  $2  a  ton,  how  many  tons  of  soft  coal  can  be 
bought  for  $96? 

6.  At  20  ct.  a  dozen,  how  many  dozen  eggs  can  be 
bought  for  $1.20? 

7.  At  $5  a  barrel,  how  many  barrels  of  flour  can  be 
bought  for  $625? 

8.  At  $6  a  hundred,  how  many  pounds  of  meat  can  be 
bought  for  $636? 

9.  At  $20,000  a  mile,  how  many  miles  of  railroad  can 
be  built  for  $150,000? 

10.  At  15  ct.  a  dozen,  how  many  dozen  paper  pads  can 
be  bought  for  $1.65?     How  many  pads? 

11.  If  1  load  of  mortar  contains  30  hods,  how  many 
loads  are  equal  to  510  hods? 

12.  A  jacket  which  cost  a  merchant  $5.67  was  sold  for 
$7.25.     How  much  did  the  merchant  gain? 

13.  A  dealer  bought  12  doz.  pairs  of  shoes  for  $360,  and 
sold  them  at  $3  a  pair.     How  much  did  he  gain  ? 

14.  If  a  bricklayer's  hod  contains  20  bricks,  how  many 
loads  must  he  carry  for  a  drain  requiring  2920  bricks? 
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ORAL    EXERCISE 

• 

1.  At  40  ct.  a  yard,  what  do  9  yd.  of  silk  cost? 

2.  At  $1.20  a  yard,  what  do  5£  yd.  of  silk  cost  ? 

3.  At  90  ct.  a  yard,  what  do  2^-  yd.  of  cloth  cost? 

4.  At  25  ct.  a  yard,  what  do  8£  yd.  of  gingham  cost? 

5.  At  35  ct.  a  yard,  what  do  10£  yd.  of  madras  cost? 

6.  At  96  ct.  a  yard,  what  do  10|  yd.  of  pongee  cost? 

7.  At  12^-  ct.  a  yard,  what  do  8  yd.  of  dimity  cost? 
also  9  yd.?    10yd.?   16yd.?   24yd.? 

8.  At  45  ct.  a  yard,  what  do  20  yd.  of  linen  suiting 
cost?   also  10 J  yd.?   5yd.?   8yd.?    2J-  yd.? 

9.  A  lady  buys  a  walking  skirt  for  $7.75,  and  4  collars 
at  12£  ct.  each.     What  is  her  bill? 

10.  A  man  buys  a  pair  of  shoes  for  $4.50,  and  a  pair  of 

slippers  for  $2.75.     What  is  his  bill? 

11.  A  lady  buys  a  pair  of  gloves  for  $1.50,  and  3  hand- 
kerchiefs at  25  ct.  each.     What  is  her  bill? 

12.  A  lady  bought  4  yd.  of  ribbon  at  19  ct.  a  yard,  a 
25-ct.  handkerchief,  and  a  shirt  waist  for   $1.50.     What 
was  her  bill? 

13.  A  lady  bought  a  hat  for  $8.50,  and  2  yd.  of  ribbon 
at  35  ct.  a  yard.     How  much  change  should  she  receive 
for  a  $10  bill? 

14.  On  the  way  home  she  ordered  4  Ib.  of  meat  at  23  ct. 
a  pound,  and  paid  for  it  with  a  $1  bill.    How  much  change 
did  she  receive  ? 

15.  She  stopped  at  the  grocer's  and  ordered  3  heads  of 
lettuce  at  9  ct.  each,  2  bunches  of  asparagus  at  6  ct.  each, 
and  $1.75  worth  of  preserves.     What  was  her  bill  ? 
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ORAL    EXERCISE 

1.  What  will  2£  gal.  of  milk  cost  at  7  ct.  a  quart? 

2.  How  many  yards  in  a  coil  of  rope  2700  ft.  long? 

3.  When  lobsters  sell  at  20  ct.  a  pound,  what  will  If  Ib. 
cost  ? 

4.  At  20  T.  to  the  load,  how  many  tons  of  coal  in  5£ 
car  loads? 

5.  If  a  boy  solves  3  out  of  5  problems,  what  per  cent 
does  he  solve? 

6.  If  2£  Ib.  of  porterhouse  steak  cost  55  ct.,  what  is 
the  price  per  pound? 

7.  If  a  man  buys  a  horse  for  $72  and  pays  |  down, 
how  much  does  he  still  owe? 

8.  If  it  takes  3£  yd.  of  gingham  for  a  girl's  dress,  how 
much  does  the  cloth  cost  at  30  ct.  a  yard? 

9.  At   $1.25    a   yard,  how    much  will  three  strips  of 
carpet  cost,  the?  lengths  being  13  yd.,  4£  yd.,  7  ft.  6  in.? 

10.  A  man  buys  7  Ib.  of  rice  at  12  ct.  a  pound,  and  hands 
the  grocer  a  dollar  bill.     How  much  change  is  due  him  ? 

11.  I  have  6  pictures  to  be  hung,  each  requiring  7  ft.  of 
picture  wire.     Find  the  cost  of  the  wire  at  1  ct.  a  yard. 

12.  What  is  the  cost  of  a  bunch  of  carrots  at  13  ct.,  a 
box  of  strawberries  at  18  ct.,  a  quart  of  new  potatoes  at 
12  ct.,  and  a  bunch  of  water  cress  at  5  ct.  ? 

13.  Sugar  is  8  ct.  a  pound,  and  our  recipe  for  candy 
calls  for  li  Ib.     For  our  class  we  shall  need  6  times  the 
amount  stated  in  the  recipe.     What  will  the  sugar  cost? 

14.  How  much  will  a  9-word  telegram  from  London  to 
Chicago  cost,  at  24  ct.  a  word  to  New  York,  and  40  ct.  for 
10  words  or  less  from  New  York  to  Chicago? 
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250.  Written  analysis.    In  the  written  work  we  wish  to 
find  out  two  things :  (1)  if  we  can  solve  problems  quickly 
and  accurately  as  they  do  in  business ;  (2)  if  we  clearly 
understand  the  solution.     For  this  reason  give  both  the 
analysis  and  the  computation  as  in  the  following  example, 
unless  the  teacher  directs  omitting  one.     In  the  simpler 
examples  there  is  only  one  step  in  the  analysis. 

251.  Illustrative  problem.    A  cubic  foot  of  water  weighs 
62i  lb.     What  is  the  weight  of  the  water  in  a  cubical  tank 
6  in.  on  each  edge? 

Analysis:  Work: 

1.  6  in.  =  i  ft.  8)62i 

2.  J  of  1  of  i  of  1  cu.  ft.  =  i  cu.  ft.     (Explain  79 

orally-)  71! 

3.  i  of  62i  lb.  =  7|f  lb.  =  7  lb.  13  oz. 

WRITTEN  EXERCISE 

1.  At  37  J  ct.  a  yard,  how  much  will  15^  yd.  of  cloth  cost? 

2.  If  175%  of  a  number  is  194i,  what  is  the  number? 

3.  At  680  bu.  to  a  car,  how  many  cars  will  it  take  to 
carry  11,560  bu.  ? 

4.  At  40,000  shingles  to  a  car,  how  many  cars  will  it 
take  to  carry  760,000  shingles  ? 

5.  The  President  of  the  United  States  receives  $50,000 
a  year.     How  much  does  he  receive  a  month  ? 

6.  A  bushel  of  wheat  weighs  60  lb.,  how  many  bushels  of 
wheat  in  a  car  load  weighing  21,240  lb.  ? 

7.  A  bushel  of  oats  weighs  32  lb.,  how  many  bushels  of 
oats  in  a  car  load  weighing  20,000  lb.  ? 

8.  How  many  chests  of  tea,  weighing  25  lb.  each,  and 
costing  48  ct.  a  pound,  can  be  bought  for  $1500? 
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9.  If  32  bricks  will  pave  1  sq.  yd.,  how  many  will  be 
needed  to  pave  a  space  63  ft.  by  36  ft.  ? 

10.  If  a  homing  pigeon  makes  a  flight  of  1270  mi.  in  13 
da.  5J  hr.,  what  is  the  average  speed  per  hour? 

11.  How  many  railway  ties  placed  2  ft.  6  in.  from  center 
to  center  would  be  required  for  a  double  line  of  road  13  mi. 
long? 

12.  One  of  the  yachts  in  the  international  races  made 
30  mi.  in  3  hr.  12  min.  30  sec0     What  was  the  average 
time  per  mile? 

13.  A  cubic  foot  of  pure  cast  gold  weighs  1204  Ib.,  and 
a  cubic  foot  of  granite  weighs  172  Ib.     Gold  is  how  many 
times  as  heavy  as  granite? 

14.  How  many  tons'  pressure  will  a  hurricane  exert  on 
the  front  of  a  city  building  150  ft.  high  and  100  ft.  wide, 
allowing  45  Ib.  pressure  to  the  square  foot? 

15.  How  long  would  it  take  a  line  of  soldiers,  the  line 
being  ^  mi.  long,  to  pass  a  fixed  point,  if  they  took  75  steps 
a  minute,  and  the  steps  averaged  2  ft.  8  in.  in  length  ? 

16.  In  a  certain  arid  region  in  the  West  they  put  in 
250  mi.  of  main  irrigating  ditches  at  an  average  cost  of 
$10,000  a  mile,  and  400  mi.  of  lateral  ditches  at  $1250  a 
mile.     Eequired  the  total  cost. 

17.  By  this  irrigation  (Ex.  16)  they  made  125,000  acres 
of  desert  land  productive  and  worth  $125  an  acre.    .What 
was  the  value  of  the  redeemed  land?     How  much  was  the 
value  above  the  cost  of  irrigating  ? 

18.  A  fair  breeze  blows  880  ft.  a  minute,  and  a  hurri- 
cane 7040  ft.  a  minute.     In  each  case  how  many  feet  a 
second  ?    In  each  case  how  many  miles  an  hour  ?    Answer 
to  two  decimal  places  only. 
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252.  Illustrative  problems.  1.  If  a  grocer  bought  200  bbl. 
of  flour  at  $3.67  a  barrel,  and  sold  it  for  $4.13  a  $4.1:] 
barrel,  how  much  did  he  gain?  3.67 

.46 

1.  $4.13  -  $3.67  =  $0.46,  the  gain  on  1  bbl.  200 

2.  200  times  $0.40  =  $92,        «       «      «    200  bbl.      $92.00 

2.  A  merchant  bought  500  yd.  of  India  silk  at  49  ct.  a 
yard.  He  sold  350  yd.  at  60  ct.  a  yard,  and  the  rest  at  a 
bargain  sale  at  48  ct.  a  yard.  How  much  did  he  gain? 

1.  500  times  $0.49  =  $245,  the  cost. 

2.  350      "      $0.60  =  $210,  received  from  350  yd. 

3.  150      «      $0.48  =  $72,          «  '         «     150  « 

4.  $210  +  $72    =  $282,  total  receipts. 

5.  $282  -  $245  =  $37,  the  gain. 

19.  If  a  man  earns  $30  a  week,  and  spends  $21.50,  how 
much  can  he  save  at  this  rate  in  48  weeks? 

20.  If  a  dozen  pairs  of  scissors  cost  $1.84,  and  were  sold 
at  28  ct.  a  pair,  how  much  did  the  seller  gain  ? 

21.  If  1  gal.  =  231  cu.  in.,  what  is  the  value  of  the  oil  in 
a  can  containing  4158  cu.  in.,  at  7  ct.  a  gallon  ? 

22.  The  cost  of  a  piece  of  cloth  is  $63,  and  the  cost  per 
yard  is  $1.12  J.     How  many  yards  are  there  in  the  piece  ? 

23.  If  35  bales  of  cloth  contain  182,700  yd.,  and  each 
piece  contains  58  yd.,  how  many  pieces  are  there  in  each 
bale? 

24.  If  42  bales  of  cloth  contain  41,412  yd.,  and  each  bale 
contains  34  pieces,  what  is  the  average  number  of  yards  in 
a  piece  ? 

25.  A  grocer  bought  10  bu.  of  new  potatoes  at  $1.12^  a 
bushel,  and  sold  them  at  5  ct.  a  quart.     How  much  did  he 
gain  on  the  lot  ? 
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26.  A  grain  elevator  contained  16,250  bu.  of  wheat,  worth 
82  ct.  a  bushel.     If  J  of  it  is  destroyed  by  fire,  what  is  the 
loss  ? 

27.  A  man  paid  $300  for  a  horse  and  carriage,  the  car- 
riage costing  $50  more  than  the  horse.     How  much  did  he 
pay  for  each? 

28.  A  merchant  bought  1200  pieces  of  cloth,  48  yd.  to 
the  piece,  for  $23,040,  and  sold  it  for  50  ct.  a  yard.     How 
much  did  he  gain  ? 

29.  A  dealer  buys  3000  men's  collars  at  $1.92  a  dozen, 
and  sells  them  at  25  ct.  each.     How  much  does  he  gain  on 
the  total  number? 

30.  A  meat  dealer  bought  3650  Ib.  of  beef  at  the  average 
price  of  12^  ct.  a  pound,  and  sold  it  at  the  average  price  of 
17  ct.     How  much  did  he  gain  by  the  transaction? 

31.  A  dealer  buys  50  arithmetics  at  39  ct.  each,  and  40 
readers  at  37J  ct.  each.     At  what  uniform  price  must  he 
sell  them  in  order  to  make  $8.70  on  the  whole  transaction  ? 

32.  A  man  sold  a  load  of  hay  for  $13.32.     The  wagon 
and  hay  together  weighed  4160  Ib.,  and  after  unloading, 
the  wagon  weighed  1200  Ib.     At  what  price  per  ton  was 
the  hay  sold? 

33.  A  fruit  buyer  receives  $210  for  6  weeks'  work,  and 
spends  $14.50  a  week  for  board,  $13.74  a  week  in  traveling, 
and  $3  a  week  for  other  purposes.     What  is  his  average 
gain  per  week? 

34.  A  merchant  bought  2000  yd.  of  pongee  silk  at  87^  ct. 
a  yard.     He  marked  it  $1.10  a  yard  and  sold  950  yd.  at 
that  price.     He  then  sold  750  yd.   at  10%    off,  and  the 
rest  at  50%  off.     Did   he  gain  or  lose  on  the   lot,   and 
how  much? 
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253.  Unitary  analysis.    Some  examples  are  easily  solved 
by  a  particular  kind  of  analysis  called  unitary  analysis. 

254.  Illustrative   problems.    1.  If   a  man    invested   some 
money  and  gained  10%,  and  then  had  $275,  how  much 
did  he  invest  ? 

1.  The  sum  invested  -f  0.10  of  itself  =  1.10  times  itself. 

2.  Since  110%  of  the  sum  invested  =  $275, 

1%  of  the  sum  invested  =  $275  -f-  110  =  $2.50. 

3.  Therefore  100%  of  the  sum  invested=100  times  $2.50=$250. 
Notice  that  the  problem  was  solved  by  finding  the  unit  per  cent, 

1%  of  the  sum.     Hence  the  name,  unitary  analysis. 

2.  If  5  tons  of  coal  cost  $27.50,  what  will  7  tons  cost  ? 

1.  Since  5  T.  cost  $27.50,  1  T.  costs  J  of  $27.50  =  $5.50. 

2.  Therefore  7  T.  cost  7  times  $5.50  =  $38.50. 
Notice  again  the  unit,  1  ton. 

WRITTEN  EXERCISE 

1.  If  3000  ft.  of  lumber  cost  $96.60,  what  will  16,100  ft. 
cost  at  the  same  rate  ? 

2.  If  a  man  gained  16%  on  an  investment  and  then  had 
$3770,  how  much  did  he  invest? 

3.  If  a  man  invested  some  money  and  lost  11%,  and  then 
had  $1869,  how  much  did  he  invest? 

4.  At  $460  per  100  bbl.,  how  many  barrels  of  flour  can 
be  bought  for  $73.60  ?  for  $782?  for  $8556? 

5.  At  $5.60  a  ton  of  2000  lb.,  what  will  2775  Ib.  of  coal 
cost?  15751k?  1850  lb.?  3225  lb.?  6450  lb.? 

6.  At  $12.50  per  hundred  pounds,  what  will  4J  lb.  of 
cheese  cost?  7J  lb.?  9  lb.  4  oz.?  12  lb.  12  oz.  ? 

7.  At  $5.20  a  hundred  pounds,  how  many  pounds  of  meat 
can  be  bought  for  $639.60?  for  $587.60?  for  $4004? 


UNITARY  ANALYSIS  169 

255.  Occasionally  examples  like  this  are  met : 
If  4  loads  of  hay  will  last  6  horses  8  weeks,  8  loads 
will  last  how  many  horses  3  weeks? 

1.  If  4  loads  will  keep  6  horses  8  wk., 

2.  4  loads    "       "      8x6  horses  1  wk.    Do  you  see  why? 

3.  1  load      «      «       J  of  8  x  6  horses  1  wk. 

4.  1  load      "       "       |  of  J  of  8  x  6  horses  3  wk. 

5.  8  loads    "       "       8  x  J  of  J  of  8  x  6  horses  3  wk. 

6.  8  x  J  of  J  of  8  x  6  horses  =  32  horses. 

Notice  the  two  units  in  step  3,  1  load  and  1  wk. 

Such  problems  were  formerly  solved  by  the  unexplained  rule  of 
compound  proportion.     In  actual  business  they  are  but  little  used. 

WRITTEN  EXERCISE 

1.  If  it  takes  4  boys  16  da.  to  build  a  playhouse,  how 
long  will  it  take  1  boy  working  at  the  same  rate? 

2.  In  Ex.  1  how  long  will  it  take  8  boys  working  at  the 
same  rate  ?    also  2  boys  ?    also  6  boys  ?    also  10  boys  ? 

3.  If  3  reapers  can  cut  90  acres  in  2  da.,  how  long  will  it 
take  5  reapers  to  cut  3000  acres  ? 

4.  How  long  will  it  take  25  men  to  do  a  piece  of  work 
which  12  men  can  do  in  15  days,  working  at  the  same  rate  ? 

5.  If  42  bu.  of  oats  last  16  horses  a  week,  how  many 
bushels  will  be  needed  for  24  horses  for  3  wk.,  at  the  same 
rate?   for  48  horses  for  l£  wk. ? 

6.  If  a  man  working  10  hr.  a  day  can  complete  a  piece 
of  work  in  12  da.,  in  how  many  days  can  he  complete  it 
working  8  hr.  a  day  ? 

7.  If  702  bricks  are  required  for  a  walk  39  ft.  long  and 
4  ft.  wide,  how  many  bricks  will  be  required  for  a  walk 
half  as  wide  again  and  3  times  as  long? 
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8.  If  it  costs  $702  to  excavate  a  cellar  27'  x  39'  x  9', 
what  will  it  cost  to  excavate  a  cellar  30'  x  36'  x  12'  at 
the  same  rate  ? 

9.  A  California  hop  picker  picks  3  bags  of  hops  a  day, 
averaging  60  Ib.  to  a  bag.     At  2700  Ib.  to  the  acre,  how 
long  will  it  take  him  to  pick  an  acre  of  hops?     At  this 
rate,  how  many  men  are  needed  to  pick  an  acre  in  5  da.? 
in  3  da.  ?    in  7£  da.  ? 

10.  At  the  rate  given  in  Ex.  9,  how  many  men  will  it 
take  to  pick  75  acres  in  15  days  ? 

11.  At  the  rate  given  in  Ex.  9,  how  many  days  will  it 
take  90  men  to  pick  60  acres? 

12.  At  the  rate  given  in  Ex.  9,  how  many  acres  can  75 
men  pick  in  6  days  ? 

13.  These  hops  are  baled  in  bales  20  in.  wide,  20  in.  high, 
and  5  ft.  long.     If  such  a  bale  weighs  200  Ib.,  how  much 
does  1  cu.  ft.  of  baled  hops  weigh  ? 

14.  A  well  at   Madison,   Wisconsin,   furnishes    enough 
water  to  irrigate  110  acres  of  land  2  in.  deep  every  10 
days.     At  this  rate,  how  many  acres  can  it  cover  to  a  depth 
of  1  in.  every  day  ? 

15.  Another  well  at   Chamberlain,   South  Dakota,   fur- 
nishes enough  water  to  irrigate  657  acres  to  a  depth  of 
4  in.  every  10  days.     At  this  rate,  how  many  acres  can  it 
cover  to  a  depth  of  2  in.  every  3  days  ? 

16.  In  Wisconsin    experiments  it  was    found   that   an 
8-horse-power  farm  engine  could  draw  from  a  lake  to  a 
height  of  26  ft.  sufficient  water  to  cover  22J  acres  a  day  to 
a  depth  of  1  in.     At  these  rates,  how  many  acres  could  be 
covered  half  as  deep  by  a  16-horse-power  engine   raising 
the  water  only  13  ft.  ? 
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ORAL    EXERCISE 

1.  If  3  collars  cost  45  ct.,  what  will  2  cost? 

2.  If  2  yd.  of  cloth  cost  $3,  what  will  3  yd.  cost  ? 

3.  If  4  spools  of  silk  cost  24  ct.,  what  will  5  cost? 

4.  If  2  tons  of  hay  cost  $18,  what  will  11  tons  cost? 

5.  At  40  ct.  a  quart,  what  will  J-  of  a  quart  of  cream 
cost?    1}  qt.?   2£  qt.?    3  gal.? 

6.  If  |  of  a  barrel  of  beans  cost  $6,  what  will  a  barrel 
cost?   2bbl.?    5bbl.?    Gibbl.?    10  bbl.? 

7.  At  the  rate  of  72  mi.  in  2  hr.,  how  far  will  a  train 
go  in  3  hr.  ?    in  5  hr.?    in  li  hr.?    in  4  hr.  30  min.? 

WRITTEN   EXERCISE 

1.  At  the  rate  of  $110  for  40  sheep,  what  will  24  cost? 

2.  After  losing  31%  of  his  capital  a  man  has  $3726. 
What  was  his  capital? 

3.  At  the  rate  of  $216  for  300  bu.  of  wheat,  how  much 
will  700  bu.  cost?    50  bu.?    275  bu.?    1000  bu.? 

4.  If  11  rd.  of  ditching  cost  $16.50,  how  much  will  20  rd. 
cost,  at  the  same  rate  ?    50  rd.?    75  rd.?    5j  rd.? 

5.  At  the  rate  of  980  Ib.  to  2  bales  of  cotton,  how  much 
will  3  bales  weigh?    7  bales  ?    9  bales?    35  bales? 

6.  If  |  of  an  acre  of  land  costs  $90,  how  much  will  f 
of  an  acre  cost,  at  the  same  rate  ?    2^  acres  ?    35  acres  ? 

7.  The  Twentieth  Century  Express  makes  the  980  mi. 
from  New  York  to  Chicago  in  20  hr.    At  this  rate,  how  far 
does  it  travel  in  6  hr.  ?   in  1\  hr.?    in  9  hr.  45  min.? 

8.  Every  10  people  in  the  United  States,  consume  on  an 
average  650  Ib.  of  sugar  annually.     At  this  rate,  how  much 
does  a  family  of  3  consume  ?   a  family  of  7  ?    of  9  ? 
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256.  Illustrative  problems.    1.  A  man  paid  $78.75  for  the 
building  of  a  stone  wall  52^  rd.  long.     How 
much  would  he  have  paid,  at  this 
rate,  if  it  had  been  75  rd.  long  ?  75  x  78.75  __ 

1.  $78.75  -  52£  =  $1.50,  cost  of  1  rd.  ^HQ  50 

2.  75  times  $1.50  =  $112.50,  cost  of  ^ 
75  rd.  2 

2.  Two  men  pasture  cattle  in  the  same  field,  one  pas- 
turing 10  head  for  3  wk.,  and  the  other  8  head  for  4  wk. 
They  pay  $12.40  rent.  What  is  the  share  of  each? 

Since  10  cattle  in  3  wk.  eat  as  much  as  30  cattle  in  1  wk., 
and  8  cattle  in  4  wk.  eat  as  much  as  32  in  1  wk.,  they  all  eat 
as  much  as  62  in  1  wk.  Hence  the  first  man  should  pay  ||,  and 
the  second  f  f  of  the  rent.  Therefore  we  have : 

1.  3  times  10  cattle  =  30  cattle. 

2.  4      "        8      "      =  32       " 

3.  Total  «      =62       «      for  1  wk. 

4.  |f  of  $12.40          =  $  6. 

5.  If  «        «  =  $  6.40 

6.  The  sum  =  $12.40,  checking  the  work. 


WRITTEN   EXERCISE 

1.  If  8  tons  of  hay  cost  $76,  what  will  5  tons  cost? 

2.  If  35  A.  of  land  cost  $3220,  what  will  125  A.  cost? 

3.  If  sound  travels  3696  ft.  in  3.3  sec.,  how  far  does  it 
travel  in  7  sec.  ?  in  9J-  sec.  ?  in  1  min.  45  sec.  ? 

4.  If  15  bales  of  cotton  weigh  7305  lb.,  what  will  4  bales 
weigh?  7  bales?  16  bales?  25  bales  ? 

5.  If  a  pole  6  ft.  high  casts  a  shadow  8.3  ft.  long,  how 
high  is  an  adjacent  tree  that  casts  a  shadow  74.7  ft.  long 
at  the  same  time  ? 
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6.  If  a  stack  of  brick  2'  x  4'  x  7'  contains  1000  bricks, 
how  many  bricks  in  a  stack  6'  x  10'  x  14'? 

7.  If  a, tree  25  ft.  high  casts  a  shadow  20  ft.  long,  how 
long  will  be  the  shadow  of  a  tree  30  ft.  high  at  the  same 
time? 

8.  If  a  boy  5  ft.  high  casts  a  shadow  3.2  ft.  long,  what 
is  the  height  of  a  school  building  that  casts  a  shadow 
35.2  ft.  long  at  the  same  time? 

9.  If  it  takes  a  boat  20  hr.  to  go  the  length  of  the 
Albemarle  and  Chesapeake  Canal,  44  mi.,  how  long  will  it 
take  it  to  go  9  mi.  at  the  same  rate? 

10.  Three  men  pasture  cattle  in  the  same  field,  the  first 
pasturing  8  head  for  6  wk.,  the  second  9  head  for  5  wk., 
and  the  third  12  head  for  4  wk.     They  pay  $28.20  rent. 
What  is  the  share  of  each? 

11.  If  a  roofer  can  lay  2  squares  (a  square  meaning  100 
sq.  ft.,  lapped  and  laid)  of  slate  in  10  hr.,  how  many  men 
will  it  take  to  cover,  in  5  da.  of  7J  hr.  each,  an  A-shaped 
roof  100  ft.  long,  each  slope  being  30  ft.  wide? 

12.  If  3  squares  (see  Ex.  11)  of  roofing  slate  weigh  a 
ton,  what  is  the  weight  of  the  slate  on  a  roof  72  ft.  long, 
and  20  ft.  wide  on  each  slope  ? 

13.  The  average  width  of  shingles  being  4  in.,  and  the 
shingles  being  laid  4  in.  to  the  weather,  how  many  will  be 
required  to  cover  a  square  (100  sq.  ft.)  of   roof?     How 
many  if  they  were  laid  4^  in.  to  the  weather? 

14.  If  the  total  product  of  butter  in  the  United  States 
is.  1,430,000,000  Ib.  a  year,  and  the  number  of  cows  used 
for  this  purpose  is  11,000,000,  what  would  be  the  total 
product  if  there  were  4,000,000  more  cows,  the  same  rate 
being  maintained? 
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257.  Stating  a  problem  in  one  step.  It  is  often  a  good  plan 
to  indicate  the  solution  of  a  problem  all  in  a  single  step,  as 
in  the  following  example  : 

If  1  cu.  ft.  of  water  weighs  62 Jib.,  and  gold  is  19.5  times 
as  heavy  as  water,  how  much  is  1  cu.  ft.  of  gold  worth  at 
$18.60  an  ounce  avoirdupois? 

1  cu.  ft.  of  gold  weighs  19.5  times  62 J  lb.,  or  19.5  times  62 1 
times  16  oz. 

Therefore  the  value  is 

19J  x  62i  x  16  times  $18.60, 
39  x  125  x  16  times  $18.60 

TTT" 

We  may  now  cancel  and  work  this  out  more  easily  than  by  mul- 
tiplying step  by  step. 

WRITTEN   EXERCISE 

1.  Finish  the  solution  of  the  above  problem. 

2.  When  sound  travels  1122  ft.  per  second,  how  many 
miles  away  is   a  lightning  flash  which  is  seen  13.2  sec. 
before  the  thunder  is  heard? 

The  velocity  of  sound  varies  slightly  with  the  temperature. 

3.  Soldiers  marching  quickstep  take  120  paces  a  minute, 
averaging  28  in.  each.    At  this  rate,  how  many  miles  can  a 
company  march  in  an  hour  ? 

4.  If  the  circumference  of  a  wheel  is  3}  times  the  diam- 
eter, and  the  drive  wheel  of  a  locomotive  is  6  ft.  in  diam- 
eter, how  many  revolutions   will  it  make  in  going  from 
New  Orleans  to  New  York,  1344  mi.? 

5.  What  is  the  expense  of  covering  a  floor  with  plain 
matting  1  yd.  wide,  the  room  being  18  by  21 J  ft.,  and  the 
matting  being  worth  30  ct.  a  yard,  allowing  6  in.  extra  on 
each  strip  for  turning  under?     Draw  a  plan. 
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ORAL   EXERCISE 

1.  At  the  rate  of  $2.10  for  3  bu.  of  wheat,  what  will 
11  bu.  cost?    16  bu.?    25  bu.?    40  bu.? 

2.  At  the  rate  of  $25  a  dozen,  what  will  8  silver  table- 
spoons cost?     What  will  16  cost  ?    18?   20? 

3.  At  the  rate  of  38  tons  of  hay  to  19  acres,  how  many 
tons  will  49  acres  produce  ?    57  acres  ?    90  acres  ? 

4.  At  the  rate  of  75  bu.  of  wheat  to  3  acres,  how  many 
bushels  will  50  acres  produce  ?    12  acres  ?   40  acres  ?    275 
acres  ?    450  acres  ? 

WRITTEN  EXERCISE 

1.  If  a  piece  of  cast  iron  10"  x  8"  x  2"  weighs  41.6  lb., 
what  is  the  weight  of  a  piece  16"  x  10"  x  3"? 

2.  If  475  horse  power  from  some  engines  costs  $13,490 
a  year,  what  will  60  horse  power  cost  at  the  same  rate  ? 

3.  A  dealer   bought   25   bu.  of   grass   seed  at  $2.90  a 
bushel.     He  paid  $1.20  for  paper  bags,  and  sold  the  seed 
in  bags  at  10  ct.  a  quart.     How  much  did  he  gain? 

4.  Two  steamers  started  for  Europe  on  the  same  route 
at  the  same  time.    After  4  days  one  had  averaged  448.7  mi. 
a  day,  and  the  other  502.1  mi.     How  far  apart  were  they? 

5.  A  box  of  arithmetics  cost  a  dealer  $53.94,  including 
$1.48  freight.     He  sold  the  arithmetics  for  50  ct.   each, 
thus  gaining  7  ct.  on  the  list  price  of  each  book.     How 
many  did  he  buy? 

6.  A  man   bought   two  adjacent  farms  containing   the 
same  number  of  acres.     For  one  he  paid  $95  per  acre,  and 
for  the  other  $130   per  acre.     The  two  farms  cost  him 
$31,950.     How  many  acres  did  he  buy? 
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258.  The  equation  form.  There  is  a  modern  and  a  much 
clearer  way  of  solving  many  kinds  of  examples,  known 
as  the  equation  method.  This  will  now  be  studied. 

ORAL   EXERCISE 

1.  What  number  added  to  232  makes  250  ?  300? 

2.  What  number  subtracted  from  250  leaves  170? 

3.  What  number  multiplied  by  12  equals  132?  144? 

4.  What  number  divided  by  12  equals  9?  90?  9000? 

5.  If  180  be   subtracted  from  a  certain  number,  the 
remainder  is  25.     Eequired  the  number. 

6.  If  320  be  multiplied  by  a  certain  number,  the  product 
is  960.     Eequired  the  number. 

7.  If  440  be  divided  by  a  certain  number,  the  quotient 
is  40.     Eequired  the  number. 

8.  The  square  of  a  certain  number  (the  product  of  the 
number  multiplied  by  itself)  is  121.    Eequired  the  number. 

9.  What   is    the   number  whose  half  is  55?     Whose 
fourth  is  70?     Whose  tenth  is  75.2?     Whose  third  is  92? 

10.  Tell  the  missing  number  (x)  in  each  statement : 
30  +  x  =  95  ;  125  -  x  =  95  ;  9  x  x  =  720  ;  550  -*-  x  =  11. 

WRITTEN   EXERCISE 

In  these  statements,  x  stands  for  what  missing  numbers? 
1.  425  +  x  =  973.  2.  x  +  741.3  =  963.8. 

3.  173^  +  ^  =  3423.  4.  687.25  +  a;  =  963.5. 

5.  x  +  57.4  =  99.23.  6.  609.37  +  x  =  1243.48. 

7.  427  -  x  =  298.  8.  521.2  -  x  =  137.5. 

9.  34  x  x  =  799.  10.  448  -*-  x  =  28. 
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259.  Unknown  quantity.    In  an  expression  like  5-f-#  =  H> 
x  is  called  an  unknown  quantity. 

260.  Equation.    An  equality  that  is  true  for  some  value 
of  an  unknown  quantity  is  called  an  equation. 

For  example,  2  -f  3  ='5  is  an  equality;  2  +  x  =  5  is  an  equation. 
The  two  terms  are  often  used  as  meaning  the  same. 

261.  Indicated  multiplication.    Because   x  and  x  look  so 
nearly  alike  when  written,  the  x  is  usually  omitted  when 
x  is  used,  5x#  being  written  5x,  and  read  "five  x." 

262.  To  solve  an  equation  means  to  find  the  value  of  the 
unknown  quantity. 

For  example,  to  solve  the  equation  x  +  17  =  26  is  to  find  that 
x  =  9.     To  solve  the  equation  Qx  =  48  is  to  find  that  x  =  8. 

263.  How  to  solve.    If  we  have  an  equation  like  x  -f-  5  =  11, 
we  may  think  of  the  two  sides  as  just  balancing.     Any 
change  made  on  one  side 

must  be  made  on  the  other, 
to  keep  the  balance.  If 
we  take  5  from  the  left 
side,  we  must  also  take  5  from  the  right  side,  leaving  x  =  6. 

264.  To  solve  an  equation,  do  to  one  side  what  is  necessary 
to  leave  x  by  itself,  and  then  perform  the  same  operation  on 
the  other  side. 

For  example,  if  3  x  =  15,  divide  both  sides  by  3,  so  as  to  leave 
x  by  itself,  whence  x  =  5. 

Also,  if  —  =  7,  multiply  by  3,  because  3  x  -  =  x,  thus  leaving 
3  3 

x  by  itself,  whence  x  =  21. 

265.  Teachers  often  find  it  valuable  to  represent  the  required 
numbers  by  n,  the  number  of  dollars  by  d,  the  number  of  dollars  of 
cost  by  c,  and  so  on  with  other  initial  letters.     But  x  and  y  must 
finally  be  used  as  the  universal  conventions  of  mathematics. 
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266.  Illustrative  problems.  1.  I  have  thought  of  a  number; 
I  add  7  to  it;  then  I  subtract  3;  the  result  is  now  28. 
What  is  the  number? 

1.  Let  x  =  the  number. 

Then  x  +  7  is  the  number  with  7  added,  and  x  -f  4  is  the 
remainder  after  subtracting  3,  and  the  problem  tells  us  that  this 
remainder  equals  28. 

2.  Therefore  x  +  4  -  28. 

3.  Subtracting  4  from  both  sides,  x  —  24. 

To  check  this,  put  24  in  the  statement  of  the  problem. 

2.  What  number  is  that  which,  being  doubled,  and  7 
being  then  added,  equals  29? 

1 .  Let  x  =  the  number. 

Then  2  x  =  double  the  number,  and  2  x  4-  7  =  double  the  num- 
ber with  7  added,  and  the  problem  tells  us  that  this  equals  29. 

2.  Therefore  2  x  +  7  =  29. 

3.  Subtracting  7  from  both  sides,  2  x  =  22. 

4.  Dividing  both  sides  by  2,  x  =  11. 

WRITTEN    EXERCISE 

1.  What  number  multiplied  by  1 J  equals  96  ? 

2.  What  number  multiplied  by  1.04  equals  7.28? 

3.  If  5  times  a  certain  number,  less  70,  is  80,  what  is 
the  number  ?    (Solve  also  without  using  #.) 

4.  If  72  times  a  number,  together  with  72,  is  792,  what 
is  the  number?     (Solve  also  without  using  x.) 

5.  If  to  twice  a  number  I  add  15,  the  result  is  75.    What 
is  the  number?     (Solve  also  without  using  x.) 

6.  I  have  thought  of  a  number;  I  add  7;  I  add  this 
result  to  itself ;  I  take  away  12  ;  the  result  is  42.     Required 
the  number. 


THE   EQUATION  179 

267.  Illustrative  problems.  1.  A  horse  and  carriage 
together  cost  $375,  and  the  carriage  cost  twice  what  the 
horse  did.  What  did  the  horse  cost? 

1.  Let  x  =  the  number  of  dollars  the  horse  cost. 
Then               2  x  =   «         «        "       «         «    carriage  cost, 

and  x  +  2  x  —   «         "        «       «       both  cost,  which  is  375. 

2.  Therefore  3  x  =  375,  because  x  (that  is,  1  x)  and  2  #  are  3  x. 

3.  "  a:  =  125,  by  dividing  both  sides  by  3. 
Therefore  the  horse  cost  $125. 

2.  After  increasing  6%,  a  certain  sum  amounts  to  $318. 
What  is  the  sum? 

1.  Let  x  =  the  number  of  dollars  in  the  sum. 
Then               0.06  x  =    "         "        "        «      increase, 

and  1.06  x  =    "        "        "        "      after  the  increase. 

2.  Therefore  1.06  a:  =  318. 

3.  «  ar=  318  -4-1.06  =  300. 
Therefore  the  sum  is  $300,  as  is  easily  proved. 


WRITTEN  EXERCISE 

1.  After  gaining  12%,  a  certain  sum  amounts  to  $392. 
What  is  the  sum? 

2.  If  to  J  of  a  certain  number  I  add  730,  the  result  is  855. 
What  is  the  number? 

3.  A  boy  lost  f  of  his  marbles  and  had  18  left.     How 
many  had  he  at  first? 

4.  A  man  sold  f  of  his  cattle  and  had  68  left.     How 
many  had  he  at  first? 

5.  A  certain  sum  was  increased  50%  and  then  amounted 
to  $505.50.     What  was  the  sum? 

6.  If  your  father  is  3  times  as  old  as  you,  and  if  the  sum 
of  your  ages  is  52  yr.,  how  old  are  you? 
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268.  Illustrative  problem.    A  man  sold  a  carriage  for  $120, 
which  was  20%  less  than  it  cost.     How  much  did  it  cost? 

Complete  analysis:  Actual  work: 

1.  Let  x  —  the  number  of  dollars  of  cost.       .80  x  =  120 
Then               0.20  x  =    "        "       «       «      lost,  8)1200 

and  x  —  0.20  x  =    "        «       "       «      received.  150 

2.  Therefore  0.80  a:  =  120,  because  1  x  -  0.20  x  =  0.80  x. 

3.  Therefore         a?  =120-5-  0.80  =  150. 
Therefore  the  cost  was  $150,  as  is  easily  proved. 

WRITTEN  EXERCISE 

1.  A  man  sold  a  house  for  $2250,  which  was  20%  less 
than  it  cost.     How  much  did  it  cost  ? 

2.  With  the  $2250  he  bought  20  acres  of  land  from 
Mr.  A,  who  thereby   gained  25%    on  what  it  cost  him. 
How  much  did  Mr.  A  pay  per  acre  for  the  land? 

3.  A  man  sold  a  farm  of  100  acres  at  the  rate  of  $56.25 
an  acre.     He  lost  10%  on  the  cost  of  the  farm.     How 
much  did  the  farm  cost  him? 

4.  A  dealer  bought  two  horses  at  the  same  price.     He 
sold  one,  at  a  profit  of  20%,  for  $102.      The  other  he 
sold  at  a  loss  of  10%.      How  much  did  he  receive  for 
the  latter? 

5.  A  certain  village,  after  gaining  10%  on  its  population 
in  1900,  had  10%  less  population  than  another  village  of 
4180  inhabitants.     What  was  the  population  of  the  first 
village  in  1900? 

6.  A  furniture  dealer  bought  5  sets  of  furniture  at  $65 
a  set,  3  at  $90,  and  2  at  $40.     The  $40  sets  he  sold  at  a 
profit  of  30%,  the  $65  sets  at  a  profit  of  20%,  but  on  the 

sets  he  lost  10%.    How  much  did  he  gain  on  the  lot  ? 
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PERCENTAGE 
ORAL   EXERCISE 

1.  Express  as  per  cents  :  1,  1,  f ,  |,  f ,  f . 

2.  Express  as  per  cents :  J,  1,  J,  f ,  f ,  1. 

3.  Express  as  per  cents :  1,  f ,  f ,  f ,  T3o,  T^,  T%, 

4.  If  §  of  a  number  is  9,  what  is  the  number? 

5.  If  37^%  of  a  number  is  6,  what  is  the  number? 

6.  If  62i%  of  a  number  is  15,  what  is  the  number? 

7.  If  75%  of  a  number  is  66,  what  is  the  number? 

8.  Express  as  common  fractions:   20%,  33J%,  87J%. 

9.  Express  as  common  fractions:  6*%,    8*%,    12i%. 

10.  How  much  is   25%  of  $8000?     33^%  of  $9000? 

11.  How  much  is  16f%   of  $120?    10%  of  $225.50? 

12.  If  87^%  of  a  number  is  1400,  what  is  the  number? 

13.  30  is  16f  %  of  what  number  ?  33  J.  %  of  what  number  ? 

14.  40  is  66-|%  of  what  number  ?  83i%  of  what  number  ? 

15.  Tell  the  short  way  of  finding  12^%  of  a  number ;  of 
finding  66f  %  of  a  number. 

16.  Tell  the  short  way  of  finding  6^%  of  a  number;  of 
finding  16f  %  of  a  number. 

WRITTEN  EXERCISE 

1.  37^%  of  $164.  2.  6|%  of  $33.60. 

3.  83i%  of  $1110.  4.  66f%  of  $72.30. 

5.  8i%  of  $145.20.  6.  16f  %  of  $417.30. 

7.  125%  of  $4020.  8.  183J%  of  $2166. 

9.  150%  of  $2178.  10.  160%  of  $475.50. 

11.  175%  of  $5260.  12.  133J%  of  $286.41. 
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269.  Percentage.    That  part  of  Arithmetic  that  treats  of 
per  cents  is  often  called  percentage. 

270.  To  find  some  per  cent  of  a  number.    The  most  impor- 
tant problem  in  percentage  is  the  one  already  studied,  of 
finding  some  per  cent  of  a  number. 

271.  Illustrative  problems.    1.  What  is  4%  of  $62.25? 

Here  we  may  multiply  $62.25  by  .04,  as  in  the  first  process 
below;  or  we  may  take  1%,  by  moving  the  decimal  point  two 
places  to  the  left,  and  then  multiply  by  4.  The  second  process 
is  considered  the  simpler  by  some  teachers. 

First  process :  Second  process  : 

$62.25  $0.6225  =  \%  of  $62.25 

.04  4 

$2.4900  $2.4900 

Result  =  $2.49. 

2.  How  much  is  0.50%  of  $1000? 
This  means  -i%  of  $1000,  or  \  of  $10,  or  $5. 

WRITTEN  EXERCISE 

1.  22%  of  $4870.  2.  35%  of  $64.80. 

3.  620%  of  $4964.  4.  750%  of  $4780. 

5.  0.75%  of  $2000.  6.  500%  of  $987.25. 

7.  33i%  of  $1773.30.  8.  0.33i%  of  $6312. 

9.  A  man  whose  income  was  $1500  a  year  spent  48% 
of  it.     How  much  did  he  save  ? 

10.  In  a  city  having  3210  school  children,  16f  %  never 
missed  a  day  at  school  last  year.     How  many  had  perfect 
attendance  ? 

11.  A  man  bought  240  barrels  of  apples,  and  5%  of  them 
were   spoiled   during  the  winter.     He    sold   50%    of  the 
remainder.     How  many  had  he  left? 


TO   FIND   THE   RATE  183 

272.  To  find  what  per  cent  one  number  is  of  another.    25  is 
what  per  cent  of  225  ? 

Since  1  is  ^  of  225,  therefore  25  is  ^  of  225,  or          9)1 .00 
4  of  225,  or  lli%  of  225.  ~Hj 

We  might  also  say :  "  x%  of  225  =  25. 
Hence  x%  =  25  -f-  225  =  114%." 

Hence,  as  found  on  page  138, 

The  percentage  divided  by  the  base  equals  the  rate. 
WRITTEN  EXERCISE 

Find  what  per  cent  the  first  number  is  of  the  second: 
1.  25,  750.  2.  1£,  7f 

3.  37,  148.  4.  $1.80,  $3. 

5.  5  ft.,  37£  ft.  6.  7  ft.,  7  yd. 

7.  528  ft.,  2  mi.  8.  $4.90,  $29.40. 

9.  $8.60,  $77.40.  10.  73  ft.,  194  yd.  2  ft. 

11.  A  man's  income  is  $1650  a  year,  and  he  spends  $693. 
What  per  cent  of  his  income  does  he  save  ? 

12.  In  a  certain  village  576  out  of  the  1200  pupils  in 
school  are  boys.     What  per  cent  are  boys  ?  girls  ? 

13.  The  purity  of  gold  is  measured  in  carats,  or  24ths, 
18  carats  meaning  ^f  pure  gold.     What  is  the  per  cent  of 
pure  gold  in  an  18-carat  ring? 

14.  What  is  the  per  cent  of  pure  gold  in  a  watch  case 
that  is  16  carats  fine?  in  a  chain  that  is  12  carats  fine? 
in  a  ring  that  is  14  carats  fine  ? 

15.  If  6£%  of  a  class  of  32  have  been  neither  tardy  nor 
absent  during  the  year,  and  12£%  have  not  been  absent, 
how  many  have  been  neither  tardy  nor  absent?     How 
many  have  not  been  absent? 
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273.  To  find  a  number  when  a  certain  per  cent  of  it  is  given. 

$8.40  is  12%  of  what  amount? 

.12)8.40 
0.12  x  =  $8.40 

x  =  $8.40  •*•  0.12  =  $70.  12 )840 

70 
We  therefore  find,  in  a  way  different  from 

that  on  page  139,  that 

The  percentage  divided  by  the  rate  equals  the  base. 

WRITTEN   EXERCISE 

1.  $1.05  is  15%  of  what  amount? 

2.  $2.08  is  32%  of  what  amount? 

3.  6  ft.  2.8  in.  is  22%  of  what  length? 

4.  9.9  in.  is  22%  of  how  many  yards? 

5.  63  Ib.  7  oz.  is  35%  of  what  weight? 

6.  112  ft.  6  in.  is  45%  of  what  length? 

7.  A  man  saves  $675.20  a  year,  which  is  32%  of  his 
income.     How  much  is  his  income? 

8.  A  school  has  20%  of  its  pupils  in  the  sixth  grade, 
which  numbers  29.     How  many  are  there  in  the  school  ? 

9.  If  a  school  is  in  session  50%  of  the  days  of  a  certain 
year,  and  is  in  session  183  days,  is  that  a  leap  year  or  not? 

10.  A  man  buys   some   lumber,   and  sells   it    for   $60, 
thereby  gaining  20%  on  the  cost.     The  $60  is  what  per 
cent  of  the  cost?     What  is  the  cost? 

11.  A   certain  school  has  119  boys,  which    is  85%  of 
the  number  of  girls.     How  many  girls  are  there  in  the 
school  ?     What  is  the  total  number  of  pupils  ? 

12.  A  man  sells  41  sheep,  which   is  33-J-%   of  all  he 
owned.     He  received  $5.50  a  head.     At   this  rate,  what 
is  the  value  of  the  sheep  remaining  in  his  flock? 
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ORAL  EXERCISE 

1.  If  Ij  times  a  number  is  6,  what  is  the  number? 

2.  If  1^  times  a  number  is  16,  what  is  the  number? 

3.  If  1.50  times  a  number  is  12,  what  is  the  number? 

4.  If  1.33  J  times  a  number  is  8,  what  is  the  number? 

5.  If  125%  of  a  number  is  250,  what  is  the  number? 

274.  To  find  a  number  when  the  number  plus  a  certain  per 
cent  is  given. 

What  amount  increased  by  50%  equals  $900? 

If  x  is  the  amount, 
then  x  +  .50  x  =  $900, 

or  1.50  x  =  $900, 

and  x  =  $900  -^-  1.50  =  ! 

Check.    $600  +  50%  of  $600  =  $600  +  I 

Compare  this  with  the  method  on  page  141. 
WRITTEN   EXERCISE 

1.  A  man's  salary  has  been  increased  22%  this  year.    It 
is  now  $1525.     What  was  it  last  year? 

2.  If  I  have  added  60%  to  the  size  of  my  farm,  and  now 
have  240  acres,  how  many  did  I  have  before  the  increase? 

3.  If  you  weigh  78.1  lb.,  and  have  increased  42%   in 
weight  in  the  last  5  years,  how  much  did  you  weigh  five 
years  ago? 

4.  If  our  regular  army  has  been  increased  21%,  and 
now  numbers    73,810,  how   many   did   it  number  before 
the  increase? 

5.  If  a  library  has  increased  in  size  16f%  in  the  past 
five  years,  and  now  has  8323  volumes,  how  many  volumes 
had  it  before  the  increase  ? 
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» 

ORAL   EXERCISE 

1.  If  J  of  a  number  is  90,  what  is  the  number? 

2.  If  75%  of  a  number  is  60,  what  is  the  number? 

3.  If  I  spend  25%  of  my  money,  and  have  $30  left,  how 
much  had  I  in  the  first  place  ? 

4.  If  a  number  is  decreased  by  J  of  itself,  and  then 
equals  80,  what  is  the  number?      If  it  is  decreased  by 

of  itself,  and  then  equals  40,  what  is  the  number? 


275.  To  find  a  number  when  the  number  minus  a  certain  per 
cent  of  itself  is  given.  What  number  decreased  by  42%  of 
itself  equals  406  ? 

If  x  is  the  number, 
then  x  -  .42  x  =  406, 

or  .58  x  =  406, 

and  x  =  406  -s-  .58  =  700. 

Check.   700  -  42%  of  700  =  700  -  294  =  406. 

WRITTEN  EXERCISE 

1.  What  number  decreased  by  2£%  of  itself  equals  11.7? 

2.  If  a  man  sells  12%  of  his  hens,  and  has  66  left,  how 
many  had  he  at  first? 

3.  If  a  man  spends  5%  of  his  salary  for  clothes,  and 
then  has  $855  left,  what  is  his  salary  ? 

4.  If  you  have  read  all  but  40%  of  a  book,  and  have 
read  234  pages,  how  many  pages  has  the  book  ? 

5.  If  the  width  of  a  schoolhouse  is  10%  less  than  the 
length,  and  the  width  is  46.8  ft.,  what  is  the  length  ? 

6.  If  you  lose  10%  of  a  kite  string,  and  have  585ft.  left, 
how  long  was  the  string  ?     How  many  feet  did  you  lose  ? 
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WRITTEN  EXERCISE 

1.  If  45%  of  the  240  pupils  in  a  school  are  boys,  how 
many  are  girls  ? 

2.  A  man  purchased  530  head  of  cattle  and  sold  30% 
of  them.     How  many  had  he  left  ? 

3.  If  a  man  pays  12%  of  his  income  for  house  rent, 
which  is  $15  a  month,  how  much  is  his  income? 

4.  If  an  automobile  going  14  mi.  an  hour  increases  its 
speed  37%,  at  what  rate  will  it  then  be  traveling? 

5.  If  the  boys  in  a  certain  school  are  45%  of  the  total, 
and  there  are  66  girls,  how  many  boys  are  there  ? 

6.  What  sum   increased   by  33 J%   of   itself  becomes 
$600?     What  sum  decreased  by  33^%  of  itself  becomes 
$600? 

7.  A  stenographer  can  write  105  words  a  minute,  which 
is  25%  more  than  she  could  write  three  months  ago.     What 
was  her  rate  then  ? 

8.  A  stenographer  can  write  95  words  a  minute.    Three 
months  ago  she  wrote  20%  less  than  now.     What  was  her 
rate  then  ? 

9.  A  cubic  foot  of  platinum  weighs  1220  lb.,  and  a  cubic 
foot  of  gold  weighs  10  lb.  less.     Platinum  is  what  per  cent 
heavier  than  gold  ? 

10.  A  bank  averaged  $1200  a  day  of  new  deposits  in 
November,   and   26%    more  a  day   in   December.     What 
were  the  average  daily  deposits  in  December? 

11.  A  clerk's  salary  is   $12.00  a  week.     If  he  spends 
20%  of  it  for  rent,  10%  for  clothes,  and  25%  for  other 
expenses,  and  saves  the  rest,  how  much  does  he  save  in 
a  year? 
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12.  The  championship  record  in  baseball  in  a  certain 
year  was  52  games  won,  14  lost.     What  per  cent  of  the 
games  were  won  ? 

13.  One  of  the  best  records  of  baseball  in  recent  years 
was  when  Brooklyn  won  the  pennant  with  a  total  of  82 
games  won,  54  lost.     What  was  the  per  cent  of  games 
won? 

14.  Two  of  the  best  running  averages  in  baseball  were 
597  times  at  the  bat,  139  runs,  and  543  times  at  the  bat, 
145  runs.     What  was  the  per  cent  of  runs  in  each  case? 

15.  The  area  of  the  Atlantic  Ocean  is  24,651,410  sq.  mi., 
and  this  is  49%  of  the  area  of  the  Pacific  Ocean.     What 
is  the  area  of  the  latter  ? 

16.  A  boy  last  year  weighed  63.9  lb.,  which  was  10% 
less  than  he  weighs  now.     The  63.9  lb.  is  what  per  cent  of 
his  present  weight?     How  much  does  he  weigh  now? 

17.  The  population  of  the  earth  at  the  beginning  of  the 
Christian  era  is  estimated  at  54,000,000.     At  the  opening 
of  this  century  it  was  estimated  at  1,487,900,000.     The 
latter  population  is  what  per  cent  of  the  former  ? 

18.  Of  the  161,800,000  people  who  spoke  European  lan- 
guages in  1800,  31,450,000  spoke  French.      Of  the  401,- 
700,000    in  1900/  51,200,000   spoke   French.      What   per 
cent  spoke  French  in  each  of  these  years  ? 

19.  Of  the  same  (Ex.  18)  totals,  20,520,000  spoke  Eng- 
lish in  1800,  and  111,100,000  in  1901.     What  per  cent 
spoke  English  in  each  of  these  years  ? 

20.  I  own  a  half  interest  in  a  farm  worth  $6000.     The 
annual  incomes  from  my  share  for  the  last  five  years  have 
been  $120,  $90,  $178,  $210,  and  $152.     What  has  been 
the  average  annual  rate  of  income? 
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21.  A  bar  of  iron  1  in.  in  diameter  and  1  ft.  long  weighs 
3.368  Ib.    What  is  the  weight  when  the  length  is  increased 
25%? 

22.  A  man  bought  a  house  and  lot  in  a  village  for  $3480, 
and  sold  it  at  an  advance  of  12^-%.     What  was  the  selling 
price  ? 

23.  If  the  weight  of  an  iron  plate  1  ft.  square  and  1  in. 
thick  is  40.42  lb.,  what  is  the  weight  when  the  thickness 
is  decreased  12|-%? 

24.  A  factory  sells  $133,833.48  worth  of  goods  in  a  year, 
the  cost  of  manufacturing  being  $101,389.     The  gain  is 
what  per  cent  of  the  cost  ? 

25.  A  factory  sells  $100,606.41  worth  of  goods  in  a  year, 
the  cost  of  manufacturing  being   $91,878.     The  gain  is 
what  per  cent  of  the  cost? 

26.  If  14  cu.  ft.  of  chalk  weighs  1  ton,  and  clay  is  30% 
lighter  than  chalk,  and  sand  is  20%  lighter  than  clay,  how 
many  cubic  feet  of  clay  to  a  ton?     How  many  cubic  feet 
of  sand? 

27.  A  grain  dealer  bought  9000  bu.  of  wheat  at  85  ct. 
a  bushel.     He  sold  a  third  of  it  at  an  advance  of  33£%,  a 
fourth  of  it  at  an  advance  of  25%,  and  the  rest  at  90  ct. 
a  bushel.     How  much  did  he  gain  ? 

28.  A  dealer  bought  2000  tons  of  coal  for  $9000.     He 
sold  600  tons  at  $5.25  a  ton.     A  strike  then  occurring,  he 
was  able  to  sell  the  rest  at  $6.75  a  ton.     What  per  cent 
did  he  make  on  his  investment? 

29.  How  much  is  25%  of  $400?     $400  is  25%  of  what 
number?     $400  increased  by  25%  of  itself  is  how  much? 
$400  decreased  by  25%   of  itself  is  how  much?     What 
sum  increased  by  25%  of  itself  becomes  $400? 
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SOME  OF  THE  LARGE  BUILDINGS  OF  THE  WORLD 
WRITTEN  EXERCISE 

1.  The  rotunda  of  the  capitol  at  Washington  is  95  ft. 
6  in.  in  diameter,  and  the  interior  is  185  ft.  3  in.  high. 
The  diameter  is  what  per  cent  of  the  height  ? 

2.  The  tallest  church  spire  in  the  world  is  that  of  the 
Cologne  cathedral,  501  ft.     The  dome   of   the  capitol  at 
Washington,  287.5  ft,  is  what  per  cent  as  high?  - 

3.  The  tallest  column  in  the  world  is  the  Washington 
monument,  555  ft.  high.     This    is  what  per  cent  of  the 
height  of  the  Alexander  column  at  St.  Petersburg,  175  ft.? 

4.  The  greatest  altitude  above  the  sea,  in  the  state  of 
Delaware,  is  280  ft.     The  height  of  a  certain  office  build- 
ing in  New  York  is  322  ft.     The  office  building  is  what 
per  cent  higher  than  the  Delaware  altitude? 

5.  The  largest  cathedral  in  the  world  is  St.  Peter's  at 
Kome.     It  has  a  standing  capacity  of  54,000  persons.     A 
school  hall  with  a  standing  capacity  of  405  persons  has 
what  per  cent  of  floor  space  as  compared  with  St.  Peter's  ? 
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276.  Per  cents  off.  Sometimes  merchants  have  bargain 
sales,  to  dispose  of  odd  pieces  or  of  goods  that  are  going 
out  of  style.  At  such  times  they  usually  sell  goods  at  a 
certain  "  per  cent  off." 

For  example,  goods  marked  $2.50,  but  sold  10%  off,  sell  at 

$2.50  -  10%  of  $2.50,  or  $2.25. 

$2.50 

Merchants  who  sell  at  wholesale,  that  is,  in  large  .25 
quantities  to  dealers,  sell  at  a  certain  per  cent  off.  $2.25 


ORAL   EXERCISE 

Find  the  price  that  must  be  paid  for  goods  marked  as 
stated  in  these  examples,  and  discounted  at  the  rates  given: 

1.  $2,  10%  off.  2.  $6,  20%  off. 

3.  $5,  20%  off.  4.  $4,  25%  off. 

5.  $3,  33J%  off.  6.  $10,  30%  off. 

7.  $25,  40%  off.  8.  $30,  50%  off. 

9.  $50,  30%  off.  10.  $60,  33i%  off. 

11.  $1.60,  10%  off.  12.  $100,  30%  off. 

13.  $3.50,  20%  off.  14.  $3.50,  10%  off. 

15.  $4.50,  20%  off.  16.  $4.50,  33J%  off. 

WRITTEN  EXERCISE 

1.  $635,  6%  off.  2.  $350,  15%  off.  • 

3.  $275,  15%  off.  4.  $425,  35%  off. 

5.  $21.25,  8%  off.  6.-  $45.50,  20%  off. 

7.  $375.25,  4%  off.  8.  $175.50,  20%  off. 

9.  $225.75,  20%  off.  10.  $975.70,  10%  off. 

11.  $1527.50,  4%  off.  12.  $225.75,  20%  off. 

13.  $33.33,  33i%  off.  14.  $2736.40,  3%  off. 
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277.  Several  discounts.  In  some  kinds  of  business  two  or 
more  discounts  are  allowed.  For  example,  a  dealer  may 
buy  $200  worth  of  hardware  with  discounts  of  20%,  10% 
(20%  and  10%).  This  means  that  20%  is  to  be  deducted, 
and  then  10%  from  the  remainder. 

The  marked  price  is  $200. 
This  less  20%  is  $160. 
The  $160  less  10%  is  $144,  the  cost,  or  net  price. 

ORAL  EXERCISE 

1.  From  $50  take  10%,  and  10%  from  the  remainder. 

2.  From  $200  take  20%,  and  1%  from  the  remainder. 

3.  From  $100  take  25%,  and  10%  from  the  remainder. 

4.  From  $500  take  20%,  and  25%  from  the  remainder. 

5.  A  man  bought  some  paper  at  a  marked  price  of  $80, 
with  discounts  of  25%,  10%.     How  much  did  he  pay? 

WRITTEN  EXERCISE 

How  much  must  be.  paid  for  goods  marked  and  dis- 
counted as  stated  in  Exs.  1—10? 

1.  $200,  30%,  20%.  2.  $700,  35%,  5%. 

3.  $500,  25%,  15%.  4.  $500,  12%,  2%. 

5.  $650,  10%,  10%.  6.  $400,  30%,  10%. 

7.  $300,  15%,  10%.  8.  $275,  10%,  10%. 

9.  $240,  12i%,  331%.  10.  $800,  25%,  25%. 

11.  What  is  the  difference  between  a  discount  of  50% 
on  $800,  and  the  two  discounts  of  25%,  25%  ? 

12.  Is  there  any  difference  between  a  discount  of  10%, 
5%  on  $900,  and  that  of  5%,  10%  ?     How  is  it  on  $400? 
on  $200?  on  $1200? 
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278.  Bills  discounted.    Here  is  a  bill  for  some  goods  pur- 
chased by  a  retail  merchant  from  a  wholesale  dealer. 


Chicago,  <£&®&m&&i,  /7,  19  .......... 

.  d.  Tn.  o/fc^^,  foliet,  JtL 

of  O&z/v»   <$-    J  iff  any,    Jewelers 


378 

Terms  6O  da.  2%;    /%  for  cash 


8  do.  &6v&v  &o-vk&  @ 

@ 


,  /% 


3 


WRITTEN  EXERCISE 

Make  out  bills  for  the  following,  as  on  page  125: 

1.  Bought  40  arithmetics  @  70  ct.,   65  geographies  @ 
90  ct.,  25  readers  @  35  ct.     Discount  12%,  5%. 

2.  Bought  3  doz.  locks  at  $4.25,  4  doz.  bolts  @  $1.10, 
1\  doz.  No.  2478  hinges  @  $2.35.     Discount  30%,  5%. 

3.  Bought  4  doz.  spoons  @  $15,  8  doz.  plated  tablespoons 
@  $5,  6^  doz.  teaspoons  @  $10.50.    Discount  8%,  5%. 

4.  Bought  3  doz.  pencils  @  at  25  ct.,  \  doz.  rulers  @ 
$1.00,  1  pt.  ink  @  25  ct.,  4  Ib.  paper  @  30  ct.     Discount 
10%. 
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PROFIT  AND  LOSS  ON  PURCHASES 
ORAL    EXERCISE 

1.  What  is  $2.50  with  10%  added?  with  10%  subtracted? 

2.  What  is  $1200  with  20%  added?  with  25%  subtracted? 

3.  A  dealer  buys  some  books  for  $100,  and  sells  them  at 
a  profit  of  20%.     How  much  does  he  gain? 

4.  A  dealer  buys  some  cloth  for  $50,  and  sells  it  at  a 
profit  of  20%.     How  much  does  he  gain?     What  is  the 
selling  price  ? 

5.  A  grocer  bought  $15  worth  of  berries,  but  left  them 
in  the  sun  so  long  that  he  had  to  sell  them  at  a  loss  of 
10%.     How  much  did  he  lose  ? 

6.  A  man  bought  some  goods  for  $100,  and  sold  them 
for   $125.     He  gained  what  per  cent  on  the  cost?     He 
gained  what  per  cent  on  the  selling  price  ? 

7.  If  a  man  sells  goods  at  a  profit  of  25%,  the  selling 
price  is  what  per  cent  of  the  cost?     If  at  a  loss  of  25%, 
the  selling  price  is  what  per  cent  of  the  cost  ? 

279.  Computing  profit  or  loss.    The  per  cent  of  profit  or 
loss  is  always  reckoned  on  the  cost  of  the  goods. 

280.  Illustrative  problems.    1.  A  man  buys  goods  at  $40 
and  sells  them  at  a  profit  of  20%.     What  is  the  selling 


price? 


1.  20%  of  $40  =  $8,  profit. 

2.  $40  +  |8      =  $48,  selling  price. 


2.  A  man  buys  goods  at  $60  and  sells  them  at  $40.     He 
loses  what  per  cent? 

1.  $60  -$40  =$20,  loss. 

2.  Since  x%  of  $60  =  $20, 

x%  =  $20  +-  $60  -  331%. 


PROFIT  AND  LOSS  195 

ORAL    EXERCISE 

1.  A  hat  dealer  buys  hats  at  $48  a  dozen  and  sells  them 
at  $5  each.     What  is  his  per  cent  of  profit? 

2.  A  grocer  buys  starch  at  50  ct.  a  box  and  sells  it  at 
10%  profit.     What  is  the  selling  price? 

3.  A  dealer  buys  stove  polish  at  3  ct.  a  cake  and  sells  it 
at  4  ct.     What  is  his  per  cent  of  profit  ? 

4.  A  grocer  buys  matches  at  48  ct.  a  dozen  boxes  and 
sells  them  at  54  ct.     What  is  his  per  cent  of  profit? 

5.  A  druggist  buys  some  fine  soap  at  the  rate  of  $2.40  a 
dozen  cakes,  and  sells  it  at  25  ct.  a  cake.     What  is  his  per 
cent  of  profit  ? 

6.  Some  soap  that  a  druggist  bought  at  $1.50  a  dozen 
cakes  is  damaged  by  dampness,  so  he  sells  it  at  10  ct.  a 
cake.     What  is  his  per  cent  of  loss  ? 

WRITTEN  EXERCISE 

1.  A  grocer  pays  $12  a  gross  for  boxes  of  starch.     He 
sells  the  starch  at  10  ct.  a  box.     What  is  his  per  cent 
of  profit  ? 

2.  He  buys  washing  powder  in  1-lb.  packages  at  $5.88  a 
gross,  and  sells  it  at  5  ct.  a  package.     What  is  his  per 
cent  of  profit  ? 

3.  Some  of  this  washing  powder  that  he  bought  at  $5.88 
a  gross  was  damaged  and  had  to  be  sold  at  4  ct.  a  package. 
What  was  the  per  cent  of  loss  ? 

4.  A  dealer  bought  150  bags  of  salt,  56  Ib.  to  the  bag, 
for  $63.     He  sold  §  of  the  salt  at  the  rate  of  1  ct.  a  pound, 
and  the  rest  at  the  rate  of  2  Ib.  for  a  cent.     Did  he  gain  or 
lose,  and  what  per  cent? 
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SOME  PROBLEMS  OF  THE  GROCER 
ORAL  EXERCISE 

1.  If  I  buy  olives  at  $2.50  a  dozen  bottles,  at  what  rate 
must  I  sell  them  to  gain  20%  ?   30%  ? 

2.  If  I  buy  mustard  in  bottles  at  $14.40  a  gross,  how 
much  do  I  pay  a  bottle?     If  I  sell  it  at  15  ct.,  what  per 
cent  do  I  gain  ?     Suppose  I  sell  it  at  20  ct.  ? 

3.  If  I  buy  pickles  at  $1.80  a  dozen  bottles,  and  wish 
to  sell  them  so  as  to  gain  33-J-%,  at  what  price  per  bottle 
must  I  sell  them  ?     Suppose  I  wish  to  gain  20%? 

4.  Boneless  codfish  costs  me  36  ct.  a  box.     Some  of  it  is 
damaged  so  that  I  have  to  sell  it  at  a  loss  of  25  % .    At  what 
price  per  box  do  I  sell  it?    Suppose  the  loss  were  50%  ? 

WRITTEN  EXERCISE 

1.  Macaroni  costs  me,  in  packages,  $15  a  gross.     I  sell 
it  at  12  ct.  a  package.     What  per  cent  do  I  gain  ? 

2.  Gelatin  costs  me  $11.52  a  gross,   in  packages.     At 
what  rate  per  package  must  I  sell  it  to  gain  25%? 

3.  I  buy  allspice  at  the  rate  of  $9  for  60  Ib.    I  sell  it 
at  a  profit  of  33^-%.    At  what  price  per  pound  do  I  sell  it? 

4.  I  pay  $40.32  a  gross  for  1-lb.  boxes  of  pepper,  and  I 
sell  it  at  35  ct.  a  box.     What  per  cent  do  I  gain  ? 

5.  Some  packages   of   oatmeal   crackers   that   cost   me 
$10.80  a  gross  are  damaged,  and  I  have  to  sell  them  at 
6  ct.  a  package.     What  per  cent  do  I  lose? 

6.  I  buy  500  Ib.  of  California  prunes  for  $45,  and  sell 
400  Ib.  at  a  profit  of  33-J-%,  and  the  rest  at  a  loss  of  50%. 
Do  I  gain  or  lose,  and  how  much? 
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SOME  PROBLEMS  OF  THE  DRY  GOODS  MERCHANT 
ORAL  EXERCISE 

1.  Silk  that  costs  me  90  ct.  a  yard  must  be  sold  at  what 
price  to  allow  me  30%  profit? 

2.  If  I  sell  at  $1.75  a  yard  lace  that  cost  me  $1.50  a 
yard,  what  per  cent  do  I  gain  ? 

3.  Some  flannel  that  cost  me  48  ct.  a  yard  I  am  selling 
at  60  ct.  a  yard.    What  per  cent  do  I  gain  ? 

4.  Gloves  that  cost  me  $160  per  100  pairs  I  am  selling 
at  $1.80  a  pair.     What  per  cent  do  I  gain  ? 

5.  If  I  pay  $500  for  100  pieces  of  ribbon,  10yd.  in  a  piece, 
and  sell  it  at  65  ct.  a  yard,  what  per  cent  do  I  gain  ? 

WRITTEN  EXERCISE 

1.  Some  buttons  that  cost  me  $1.08  a  gross  I  am  selling 
at  12  ct.  a  dozen.     What  per  cent  do  I  gain? 

2.  I  buy  525  yd.  of  lawn  for  $94.50,  and  sell  it  at  a 
profit  of  33-^%.     At  what  price  per  yard  do  I  sell  it? 

3.  I  buy  hooks  and  eyes  at  $10  a  gross  of  papers,  and 
sell  them  at  9  ct.  a  paper.     What  per  cent  do  I  gain  ? 

4.  I  pay  $288  for  480  yd.  of  taffeta  silk,  and  I  sell  it  at 
75  ct.  a  yard.     How  much  do  I  gain,  and  what  per  cent  ? 

5.  In  order  to  close  out  some  gloves  that  cost  me  $9.60 
a  dozen  pairs,  I  am  selling  them  at  75  ct.  a  pair.     What 
per  cent  do  I  lose? 

6.  I  buy  at  an  auction  sale  252  yd.  of  embroidery  for 
$20.16.     I  mark  it  25%  above  cost,  but  because  there  is 
no  sale  for  it  I  take  off  10%  from  this  price  and  thus  sell 
it.     Do  I  gain  or  lose,  and  how  much? 
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281.  Discounts  with  a  profit.    Dealers  often  allow  a  dis- 
count on  goods,  but  usually  so  as  still  to  allow  a  profit. 

For  example,  if  a  hat  cost  a  dealer  $1.50,  and  it  is  marked  $2, 
but  is  sold  for  $1.75,  the  dealer  makes  25  ct. 

The  25  ct.  profit  is  1G|%  of  the  $1.50  of  cost,  and  the  25  ct. 
discount  is  121%  of  the  $2  marked  price. 

282.  Illustrative  problem.    How  much  above  cost  must  a 
man  mark  goods  in  order  to  take  off  25%  from  the  marked 
price  and  still  make  a  profit  of  20  %  ? 

He  sells  for  marked  price  —  25%  of  it,  or  75%  of  it. 
He  also  sells  for  cost  +  20%  of  cost,  or  1.20  of  cost. 
Therefore  75%  of  marked  price  =  1.20  of  cost, 

and  therefore  "  "     —  1.20of  cost  -^-75%  =  1.60of  cost. 

That  is,  the  marked  price  is  160%  of  cost,  or  60%  above  cost. 

Some  prefer  to  solve  the  problem  like  this  : 

Let          $1  =  the  cost. 

Then  $1.20  =  selling  price,  which  is  25%  below  the  marked  price. 

Therefore  75%  of  marked  price  =  $1.20, 
and  1%  «        «  «     =$1.20-*- 75  =  80.16, 

and  100%  «        «  «     =  100  x  $0.16  =  $1.60. 

WRITTEN  EXERCISE 

How  must  a  man  mark  goods  in  order  to  take  off  the 
rate  named,  and  make  the  profit  or  loss  indicated  ? 

Discount  Profit  Discount  Profit 

1.  20%,  20%.  2.  25%,  25%. 

3.  30%,  30%.  4.  30%,  25%. 

5.  33J%,          33£%.  6.  50%,  10%. 

7.  0%,  16§%.  8.  221%,         0%. 

9.  Discount  30%  and  loss  9%  ;  50%  and  loss  10%. 
10.  Discount  40%  and  loss  10%  ;  33^%  and  loss  331%. 
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COMMISSION 
ORAL   EXERCISE 

1.  How  much  is  $200  plus  10%  of  itself?  plus  1%? 

2.  How  much  is  $3  plus  30%  of  itself?  plus  6%  ? 

3.  How  much  is  $150  plus  1%  of  itself?  plus  33J%  ? 

4.  If  you  bought  $15  worth  of  eggs  for  a  dealer,  receiv- 
ing 5  %  for  your  work,  what  would  you  make  ? 

5.  If  you  bought  $2  worth  of  eggs  for  a  dealer,  and  he 
paid  you  10  %  more  than  cost,  what  would  you  make  ? 

283.  Commission.  The  pay  received  by  one  person  for  buy- 
ing or  selling  for  another  is  often  reckoned  at  a  certain  per 
cent  of  the  price,  and  is  called  a  commission. 

For  example,  if  a  man  buys  $1000  worth  of  potatoes  for  another 
man,  at  5%  commission,  he  would  receive  5%  of  $1000,  or  $50. 

WRITTEN  EXERCISE 

1.  Bequired  the  commission  on  an  $850  sale,  at 

2.  Bequired  the  commission  on  a  $1200  sale,  at 

3.  A  grocer  buys  $300  worth  of  apples,  but  loses  10%  of 
them  by  decay.     The  rest  he  sells  for  23  %  more  than  they 
cost.     How  much  does  he  gain  ? 

4.  A  man  sells  at  an  auction  $292  worth  of  property  for 
another  man,  and  receives  10%  commission.     How  much 
does  he  get  ?     How  much  is  left  for  the  other  man  ? 

5.  A  dealer  in  fruit  in  a  city  sends  a  man  to  the  fruit 
region  to  buy  for  him.     He  pays  him   2%  commission. 
The  buyer  purchases   $2500  worth  in  one  place,  $3200 
worth  in  another,  and  $4100  worth  in  another.     What  is 
his  total  commission? 
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ORAL    EXERCISE 

1.  How  much  is  2£%  commission  on  $400?  on  $8000? 

2.  How  much  is  3£%  commission  on  $600?  on  $9000? 

3.  How  much  is  12£%  commission  on  $240?  on  $6400? 

4.  How  much  is  16f  %  commission  on  $366  ?  on  $6240? 

284.  Commission  on  sales.  In  large  city  stores  salesmen 
often  receive  a  salary,  and  also  a  commission  on  the  amount 
of  their  sales,  to  induce  them  to  sell  all  the  goods  possible. 

WRITTEN  EXERCISE 

1.  A  clerk  receives  $4  a  week,  and  2%  commission  on 
goods  sold.     If  he  sells  $372  worth  of  goods  in  a  week, 
what  is  his  income  for  the  week? 

2.  A  clerk  receives  $10  a  week,  and  l|-%  commission  on 
goods  sold.     If  he  sells  $492  worth  of  goods  in  a  week, 
how  much  is  his  income  for  the  week? 

3.  A  city  grocer  sends  a  man  out  to  his  customers'  resi- 
dences every  morning  to  take  orders.     If  the  man  receives 
8%  commission  on  all  orders,  and  if  he  takes  orders  to 
the  amount  of  $9800  a  year,  how  much  does  he  earn? 

4.  A  saleswoman  is  offered  her  choice  of  $8.50  a  week, 
$5  a  week  with  1%  on  all  sales,  or  4%  on  all  sales.     She 
takes  the  last  plan,  and  her  sales  for  a  year  average  $265 
a  week.     How  much  does  she  gain  over  each  of  the  other 
two  plans? 

5.  In  a  large  dry  goods  store  in  San  Francisco  a  woman 
is  employed  to  "  shop "  for  out-of-town  customers.     She 
receives  from  the  dealers  a  commission  of  5%  on  all  pur- 
chases.    Her  purchases  amount  to  $422  a  month,  on  the 
average.    How  much  is  her  commission  during  the  year  ? 
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ORAL    EXERCISE 

1.  At  30%,  what  is  the  commission  on  a  $120  sale? 

2.  At  10%   commission,  what  does  a  collection  agent 
receive  for  collecting  a  debt  of  $95.70? 

3.  An  agent  sells  100  school  desks  at  $3.75  each,  and 
receives  a  commission  of  10%.    What  does  he  receive? 

4.  A  commercial  traveler,  whose  sales  average  $52,000 
a  year,  receives  a  commission  of  5%.     How  much  is  this? 

WRITTEN   EXERCISE 

1.  What  is  an  architect's  commission  on  a  house  costing 
$9472,  at5%? 

2.  What  is  an  auctioneer's  commission  for  selling  $358 
worth  of  furniture,  at  6  %  ? 

3.  A  real  estate  dealer  sells  168  acres  of  land  at  $40  an 
acre.     How  much  is  his  commission  at  2-^-%  ? 

4.  A  lawyer  charged  $40  for  collecting  a  debt  of  $750. 
This  was  the  same  as  what  per  cent  commission? 

5.  An  agent  sells  our  school  $65  worth  of  maps,  and 
his  firm  pays  him  7J%  commission.     How  much  is  this? 

6.  A  farmer  sends  some  butter  and  eggs  to  the  city,  and 
they  are  sold  for  $72.50.    He  is  charged  8%  by  his  agent. 
What  is  the  net  amount  received  by  the  farmer? 

7.  A  real  estate  dealer  rents  21  city  apartments  for  the 
owner,  at  $1500  each,  and  charges  a  commission  of  2£%. 
How  much  is  the  commission? 

8.  A  salesman's  sales  in  a  department  store  in  a  city 
amounted,  during  the  six  days  of  one  week,  to  $257.70, 
$103.10,  $175.02,  $132.30,  $302.25,  $50.63.     He  receives 

on  his  sales.     How  much  did  he  receive  that  week? 
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INTEREST 
ORAL    EXERCISE 

1.  If  one  man  borrows  money  of  another,  how  does  he 
pay  him  for  the  loan,  besides  returning  the  money  ? 

2.  If  you  put  money  in  a  savings  bank  and  leave  it  6  mo. 
or  1  yr.,  will  they  pay  you  back  only  what  you  put  in  ? 

3.  If  any  one  where  you  live  wished  to  borrow  $100  for. 
a  year,  what  interest  would  he  have  to  pay  ? 

285.  Interest.   Money  paid  for  the  use  of  money  is  called 
interest. 

For  example,  if  I  borrow  $50  for  a  year,  and  pay  $3  for  the 
use  of  it,  the  $3  is  interest. 

286.  Reckoning  interest.    Interest  is  reckoned  as  a  cer- 
tain per  cent  of  the  sum  borrowed. 

If  the  interest  is  6%  of  the  sum  borrowed,  and  the  sum  is  $200, 
the  interest  for  1  yr.  is  6%  of  $200,  or  $12. 

287.  Principal.    The  sum  borrowed  is  called  the  principal. 

288.  Rate.    The  per  cent  of  interest  is  called  the  rate. 

That  is,  if  the  interest  is  6%  of  the  principal,  the  rate  is  6%. 
WRITTEN  EXERCISE 

1.  What  is  the  interest  on  $375  for  1  yr.  at  6%  ?  at  4%  ? 

2.  What  is  the  interest  on  $950  for  1  yr,  at  5%  ?  at  3%  ? 

3.  What  is  the  interest  on  $235  for  1  yr.  at  4%  ?  at  5%  ? 

4.  If  you  had  $27  in  a  bank  that  paid  3%  a  year,  how 
much  interest  would  you  receive  for  a  year  ? 

5.  How  much  are  the  interest  and  principal  together  of 
$475  at  the  end  of  1  yr.,  the  rate  of  interest  being 
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ORAL   EXERCISE 

Find  the  interest  for  1  yr.  on  the  sums  given  in  Exs. 
1—12,  at  the  rates  specified: 

1.  $100  at  4%.  2.  $300  at  6%.  3.  $60  at  3%. 

4.  $500  at  5%.  5.  $900  at  3%.  6.  $50  at  4%. 

7.  $400  at  6%.  8.  $1200  at  3%.  9.  $70  at  5%. 

10.  $1000 at 4%.  11.  $3000at4%.  12.  $90at6%. 

Find  the  interest  on  the  following  for  6  mo.,  first  find- 
ing the  interest  for  1  yr.,  and  then  dividing  by  2 : 

13.  $100  at  6%.  14.  $200  at  5%.  15.  $40  at  6%. 

16.  $400  at  3%.  17.  $250  at  4%.  18.  $50  at  4%. 

19.  $600at5%.  20.  $500at5%.  21.  $70at3%. 

22.  $800 at 4%.  23.  $1000 at 3%.  24.  $80 at 5%. 

WRITTEN  EXERCISE 

Find  the  interest  for  1  yr.  on  the  sums  given  in  Exs. 
1—15,  at  the  rates  specified: 

1.  $652at4%.        2.  $375at5%.  3.  $27at3^%. 

4.  $325  at  3%.        5.  $433£  at  3%.  6.  $42  at  4^%. 

7.  $275 at 4%.        8.  $450.25 at 4%.  9.  $75at2J%. 

10.  $725  at  6%.      11.  $275.20  at  5%.  12.  $84at4£%. 

13.  $535  at  5%.      14.  $625.20  at  5%.  15.  $72  at  3^%. 

Find  the  interest  on  the  following  for  6  mo.: 
16.  $82 at 5%.        17.  $175 at 4%.         18.  $350 at 2^%. 
19.  $75 at 6%.        20.  $375 at 5%.         21.  $675at3J%. 
22.  $45  at 4%.        23.  $450 at  6%.         24.  $450 at  4^%. 
25.  $35 at 2%.        26.  $325 at  3%.         27.  $864at3J%. 
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CHECKS   AND   RECEIPTS 

289.  Bank  checks.  When  a  man  pays  money  he  often 
does  it  by  an  order  on  the  bank  where  he  keeps  his  money. 

An  order  on  a  bank  calling  for  the  payment  of  money 
is  called  a  check. 


SAN  FRANCISCO,  jlawuavy  7,    19  .......... 


The  Fifteenth  National  Bank  of  San  Francisco 


Pay  to  the  order  of  ...........  fo/im,  fto4-zvU  ....................  §27.50 

am/d  j     -  •  -  Dollars 


290.  Indorsing.  This  check  is  payable  to  the  order  of 
John  Roberts.  He  must  therefore  order  it  paid  by  writing 
his  name  across  the  back,  indorsing  the  check. 

WRITTEN   EXERCISE 

1.  Make  out  three  checks  payable  to  the  order  of  mem- 
bers of  the  class.     Hand  them  the  checks  for  indorsement. 

2.  John  borrowed  $4  six   months   ago  at  6%   a  year. 
Make  out  a  check  to  pay  the  note  and  interest. 

3.  A  man  deposited  $125  in  a  bank.     He  drew  out  by 
checks  the   following   amounts:     $14.62,    $3.75,   $21.50, 
$35,  $2.17.     How  much  had  he  left?     Write  the  checks. 

4.  A  man  borrowed  $75  a  year  ago  at  6%  interest,  and 
$130  six  months  ago  at  5%  interest.     How  large  a  check 
must  he  draw  to-day  to  pay  all  the  principal  and  interest? 
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291.  Receipts.  When  I  owe  you  any  money  and  pay  you, 
I  ask  for  a  receipt,  so  there  may  be  no  misunderstanding 
about  it.  A  receipt  for  money  paid  is  as  follows  : 


NEW  ORLEANS,  SbtrtMOMf  2,  19 

Received  from c^uwt^  SwnktCn 

c5Wi/£&54fr  and  7^7  ~  Dollars 

for   i&nt  to 


WRITTEN  EXERCISE 

1.  Robert  rents   a   house  of  you  at  $18.50   a  month. 
Write  a  receipt  for  3^  months'  rent  to  date. 

2.  I  borrowed  $125  a  year  ago  at  6%.     I  have  paid  you 
the  principal  and  interest  to-day.     Write  a  receipt  for  me. 

3.  I  borrowed  $65  a  year  ago  at  5%.    I  have  paid  you  the 
principal  and  interest  to-day.     Write  a  receipt  for  me. 

4.  Write  receipts  for  the  principal  and  interest  on  the 
following,  the  money  having  been  borrowed  just  a  year 
ago :  $140  at  4%  ;  $420  at  6%  ;  $375  at  5%. 

5.  Mary  has  bought  these  things  at  your  store  :  2J  yd. 
ribbon  @  20  ct.,  2  pr.  gloves  @  $1.25,  3  collars  @  15  ct. 
Make  out  a  bill  for  the  goods,  and  receipt  it. 

6.  Write  receipts  for  the  principal  and  interest  on  the 
following,  the  money  having  been  borrowed  six  months 
ago:  $250,  6%  ;  $300,  5%  ;  $150,  4%  ;  $375,  6%. 

7.  Write  a  receipt  covering  the  following  payments  made 
to-day  :  $372  and  interest  for  6  mo.  at  5%;  $280  and  in- 
terest for  ayear  at  6%;  $1000  and  interest  for  l^yr.  at  5%. 
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DENOMINATE   NUMBERS   REVIEWED 
ORAL    EXERCISE 

1.  Eepeat  the  tables  of  dry  measure  and  liquid  measure. 

2.  Eepeat  the   tables   of   length,   square    measure,   and 
cubic  measure. 

3.  How  many  things  make  a  dozen?  a  gross?   a  great 
gross  ?  a  score  ?  a  quire  ?     When  are  these  used  ? 

4.  Draw  on  the '  blackboard  the  different  kinds  of  trian- 
gles studied  by  you  and  name  them.     (See  page  152.) 

5.  If  a  rectangle  is  60  ft.  long  and  40  ft.  wide,  what  is  the 
area  ?     Explain  your  work.     (See  page  154.) 

6.  If  a  triangle  has  a  base  40  ft.  and  a  height  40  ft., 
what  is  the  area?     Explain  your  work.     (See  page  154.) 

7.  If  a  parallelogram  has  a  base  20  ft.  and  a  height  15  ft., 
what  is  the  area  ?     Explain  your  work.     (See  page  155.) 

8.  If  a  rectangular  solid  is  7  ft.  long,  6  ft.  wide,  and  2  ft. 
high,   what   is    the   volume?     Explain   your  work.     (See 
page  156.) 

WRITTEN  EXERCISE 

1.  What  is  the  volume  of  a  room  16  ft.  by  18  ft.,  and 
10  ft.  high?     22 J-  ft.  by  24£  ft.,  and  9  ft.  10  in.  high? 

2.  What  is  the  area  of  the  floors  of  the  same  rooms  ? 

3.  What  is  the  area  of  the  walls  of  the  same  rooms,  no 
allowance  being  made  for  openings  ? 

4.  Some  4-ft.  wood  is  piled  5  ft.  high.     The  pile  is  2  rd. 
long.    How  many  cords  are  there  ?    Suppose  it  is  7  rd.  long  ? 

5.  How  many  gallons  in  a  tank  12  ft.  3  in.  long,  4  ft. 
8  in.  wide,  and  4  ft.  2  in.  deep,  allowing  231  cu.  in.  to  a 
gallon  ?     Suppose  it  is  13 J-  ft.  x  6 J  ft.  x  3£  ft.  ? 
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ORAL    EXERCISE 

1.  A  bin  holds  385  cu.  ft.  of  coal.     At  35  cu.  ft.  to  the 
ton,  how  many  tons  does  it  hold?    how  many  pounds? 

2.  A  brick  wall  contains  300  cu.  ft.     At  22  bricks  to  the 
cubic  foot,  how  many  bricks  are  in  the  wall  ? 

3.  A  bin  is  4  ft.  by  3  ft.,  and  1  ft.  deep.     How  many 
cubic  feet  does  it  contain?     At  1-J  cu.  ft.  to  the  bushel, 
how  many  bushels  ?     How  many  if  it  were  5  ft.  deep  ? 

292.  Certain  equivalents.    The  following,  already  referred 
to,  are  often  considered  important  enough  to  be  memorized  : 

215O.42  cu.  in.  =  1  bushel. 

231  cu.  in.  =  1  gallon.  (Page  157.) 
7OOO  grains  =  1  avoirdupois  pound. 
576O  grains  =  1  troy  pound.  (Page  92.) 

293.  Teachers  are  advised  to  require  memorizing  the  above  equiva- 
lents only  when  their  course  of  study  so  directs.     In  certain  parts  of 
the  country  other  measures  may  be  demanded  by  local  conditions, 
as  in  those  states  which  still  make  use  of  the  Mexican  measures: 
1  vara  =  33£  in.,  1900.8  varas  =  1  mi.,  5645.376  square  varas  =  1  acre. 
Such  local  demands  should  always  be  met. 


WRITTEN  EXERCISE 

1.  How  many  cubic  inches  in  1645  bu.  ?    in  2743J  bu.? 

2.  A  grain  elevator  has  a.  capacity  of  812,000  bu.     At 
li  cu.  ft.  per  bushel,  what  is  its  capacity  in  cubic  feet  ? 

3.  A  grain  elevator  has  a  capacity  of  1,500,000  cu.  ft. 
It  charges  Ij  ct.  per  bushel  for  storing  grain  for  the  first 
10  da.  and  ^  ct.  per  bushel  for  each  succeeding  period  of 
10  da.     If  it  is  66§%  full  for  exactly  30  da.,  what  is  its 
income  for  that  time? 
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4.  The  avoirdupois  pound  is  what  per  cent  heavier  than 
the  troy  pound  ?     The  troy  pound  is  what  per  cent  lighter 
than  the  avoirdupois  ? 

5.  Bran  weighs  20  Ib.  to  the  bushel,  and  oats  are  60% 
heavier.    Timothy  seed  is  40f  %  heavier  than  oats.     How 
much  does  timothy  seed  weigh  per  bushel? 

6.  A  bale  of  cotton  averages  477  Ib.  in  the  United  States, 
719  Ib.  in  Egypt,  and  220  Ib.  in  Brazil.     The   Egyptian 
bale  is  what  per  cent  heavier  than  ours?     The  Brazilian 
is  what  per  cent  lighter  than  ours  ? 

7.  A  barrel  of  flour  weighs  196  Ib.,  and  a  barrel  of  beef 
or  pork  weighs  200  Ib.     A  barrel  of  flour  is  what  per  cent 
lighter  than  a  barrel  of  beef?     A  barrel  of  beef  is  what 
per  cent  heavier  than  a  barrel  of  flour  ? 

8.  Corn  meal,  barley,  and  buckwheat  weigh  48  Ib.  to  the 
bushel,  while  wheat,  clover  seed,  peas,  and  white  beans 
weigh  60  Ib.    Wheat  is  what  per  cent  heavier  than  barley? 
Barley  is  what  per  cent  lighter  than  wheat? 

9.  A  rectangular  tank  is  6^'  x  41'  x  2^'.     How  many 
gallons  of  water  does  it  hold? 

10.  A  wagon  box  is  6  ft.  long  and  3  ft.  6  in.  wide.     How 
deep  must  it  be  to  hold  1  cu.  yd.? 

11.  At  $1.12^  a  load  (cubic  yard),  how  long  a  ditch  l£  ft. 
wide  and  3  ft.  deep  can  be  excavated  for  $13.50? 

12.  A  240-gal.  tank  is  to  be  placed  in  an  attic  4  ft.  high. 
What  length  and  width  may  the  tank  have? 

13.  What  will  it  cost  to  plaster  a  room  16'  x  14',  9'6" 
high,  at  18  ct.  a  square  yard,  allowing  96  sq.  ft.  for  doors, 
windows,  and  baseboard  ? 

14.  The  sum  of  all  the  edges  of  a  certain  cube  is  138  in. 
What  is  the  volume  of  the  cube  ?    the  area  of  each  face  ? 
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Add  in  Exs.  1-6: 


1.  127  ft.  4  in. 

2.  329  ft.  7  in. 

3.  635 

ft.  7  in. 

286   3 

206   8 

82 

6 

491   7 

129  11 

39 

10 

302   5 

43   5 

241 

11 

27   2 

209  10 

43 

8 

4.  278  yd.  10  in. 

5.  27  gal.  1  qt. 

6.  427 

bu.  1  pk. 

63    13 

92    3 

63 

49    17 

167    1 

429 

3 

326    5 

43    2 

28 

2 

42 

286    3 

65 

3 

7.  480  ft.  2  in.  -  197  ft.  10  in.     8.  9£  Ib.  +  9  oz. 

9.  293  Ib.  5  oz.  -  169  Ib.  12  oz.    10.  3f  ft.  -f-  8  in. 

11.  402  yd.  5  in.  -327  yd.  12  in.    12.  8f  rd.  +  5  yd. 

13.  572  bu.  1  pk.  -  296  bu.  3  pk.    14.  7£  bu.  -f  3  pk. 

15.  235  gal.  1  qt.  -  186  gal.  3  qt.    16.  6§  mi.  -f-  90  rd. 

17.  42  times  102  Ib.  1  oz.    18.  27  times  63  Ib.  2  oz. 

19.  32   "   249  Ib.  2  oz.    20.  16   «   78  Ib.  9  oz. 

21.  75   «   243  ft.  2  in.    22.  96   «   329  ft.  7  in. 

23.  35   "   127  yd.  1  ft.    24.  82   «   306  yd.  2  ft. 

25.  48   "  206  gal.  1  qt.   26.  32   «  142  bu.  1  pk. 

27.  87  Ib.  8  oz.  -s-  4.        28.  95  Ib.  2  oz.  -=-  3. 

29.  648  gal.  ^  4  gal.       30.  981  gal.  --  9  gal. 

31.  302  Ib.  8  oz.  -f-2.       32.  428  Ib.  6  oz.  -s-4. 

33.  125  ft.  10  in.  -r-  5.       34.  425  ft.  5  in.  -^  25. 

35.  275  Ib.  15  oz.  -f-  25.      36.  625  Ib.  5  oz.  -r-  25. 

37.  13,328  bu.  -r-  28  bu.     38.  38,208  bu.  -v-  36  bu. 

39.  20,720  mi.  --  56  mi.     40.  41,440  yd.  -i-  56  yd. 
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Find  the  difference  between  the  following  dates: 

41.  April  6,  1905,  May  1,  1907. 

42.  July  4,  1909,    May  1,  1911. 

43.  May  24,  1905,  April  2,  1910. 

44.  July  4,  1776,    January  1,  1920. 

45.  September  6,  1906,   April  4,  1908. 

46.  June  7,  1907,   September  2,  1909. 

47.  September  4,  1906,   April  2,  1908. 

48.  August  2,  1908,    February  1,  1910. 

49.  If  a  watch  gains  13  sec.  a  day,  how  much  will  it  gain 
in  January  ? 

50.  July  4,  1912,  falls  on  Thursday.     On  what  day  does 
April  1  of  that  year  fall  ? 

51.  How  many  hours  from  7  P.M.,  February  28,  to  9  A.M., 
March  1,  in  a  leap  year  ? 

52.  If  a  watch  loses  17  sec.  a  day,  and  is  set  correctly  at 
noon  July  1,  what  time  will  it  indicate  at  noon  August  1  ? 

53.  A  piece  of  oak  12'  x  9"  x  6"  weighs  how  many  times 
as  much  as  one  8'  3"  x  8"  x  4"? 

54.  A  man  can  row  across  a  lake,  2|  mi.,  in  28  min.    At 
this  rate,  how  long  will  it  take  him  to  row  the  length  of 
the  lake,  6|  mi.  ? 

55.  How  many  days  from  April  17  to  July  16?   from 
January  23  to  September  10?    from  August  27  to  Decem- 
ber 5?     (Give  the  exact  number.) 

56.  Make  a  diagram  of  the  parts  of  a  room  18  ft.  long, 
15  ft.  wide,  and  9  ft.  6  in.  high,  that  are  usually  plastered. 
Not  allowing  for  openings  and  baseboard,  how  many  square 
yards  of  plaster  are  needed? 
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II.   SIMPLE  INTEREST.     RATIO  AND  PROPORTION 
SIMPLE   INTEREST 

294.  Finding  interest.  We  have  found  the  interest  on 
money,  at  various  rates,  for  one  year,  and  also  for  half  of 
a  year.  We  shall  now  find  it  for  other  lengths  of  time. 

ORAL   EXERCISE 

1.  If  the  interest  for  1  yr.  is  $16,  how  much  is  it  for 
J  yr.  ?  for  1  yr.  ?  for  1  yr.  ? 

2.  If  the  interest  for  1  yr.  is  $24,  how  much  is  it  for 
1  mo.  ?  for  3  mo.  ?  for  11  mo.  ? 

3.  If  the  interest  for  1  yr.  is   $8,  how  much  is  it  for 
3  yr.  ?  for  5  yr.  ?  for  7  yr.  ?  for  8  yr.  ? 

4.  At  6%,  how  much  is  the  interest  on  $500  for  1  yr.  ? 
for  4  mo.  ?  for  2  yr.  ?  for  6  mo.  ?  for  3  yr.  ? 

WRITTEN  EXERCISE 

1.  What  is  the  interest  on  $436,  at  6%,  for  1  yr.?  for 
6  mo.?  for  4  mo.?  for  8  mo.?  for  10  mo.? 

2.  What  is  the  interest  on  $360,  at  5%,  for  1  yr.?  for 
6  mo.  ?  for  10  mo.  ?  for  1  mo.  ?  for  9  mo.  ? 

3.  If  the  interest  on  a  certain  sum  is  $93.84  for  1  yr., 
how  much  is  it  for  3  mo.  ?  for  6  mo.  ?  for  9  mo.  ? 

4.  If  the  interest  on  a  certain  sum  is  $36.48  for  1  yr., 
how  much  is  it  for  1  mo.?  for  5  mo.  ?  for  10  mo.? 

5.  What  is  the  interest  on  $540,  at  4%,  for  1  yr.?  for 
1  mo.?  for  £  mo.?  for  5  da.?  for  1  da.?  for  1  wk.? 

6.  What  is  the  interest  on  $175.50,  at  4%,  for  1  yr.? 
for  6  mo.?  for  4  mo.?  for  3  mo.?  for  1  mo.?  for  10  da.? 
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ORAL    EXERCISE 


What  is  the  interest  on  the  following  sums  ? 


2.  $300,  6%,  lyr. 

4.  $800,  5%,  lyr. 

6.  $500,  5%,2yr. 

8.  $300,  5%,  6  mo. 

10.  $600,  3%,  6  mo. 

12.  $500,  3%,  4  mo. 

14.  $400,  3%,  8  mo. 

16.  $200,  3J%,  6  mo. 

18.  $240,  5%,  11  mo. 

19.  $200,  4%,  2  yr.  6  mo.     20.  $300,  4%,  2  yr.  1  mo. 

295.  Interest  for  years  and  months.  We  have  seen  that  to 
find  the  interest  for  2  yr.  6  mo.,  we  find  the  interest  for 
1  yr.,  and  multiply  by  2i.  That  is, 

Find  the  interest  for  1  year,  and  multiply  by  the 
number  of  years. 

Thus,  to  find  the  interest  on  $125  for  2  yr.  3  mo. 


1.  $100,  5%,  1  yr. 

3.  $500,  4%,  1  yr. 

5.  $200,  6%,  2yr. 

7.  $120,  5%,  1  mo. 

9.  $100,  6%,  6  mo. 
11.  $700,  4%,  6  mo. 
13.  $200,  6%,  4  mo. 
15.  $300,  4%,  5  mo. 
17.  $100,  4J%,  6  mo. 


1.  5%  of  $125          =  $6.25,  int.  for  1  yr. 

2.  2i  times  $6.25  =  $14.06,  «      «    2  yr.  3  mo. 


5 
-05 

$6  ^5 

T56f 
12  50 

$14.06 


1.  $250,  6%,  6  mo. 
3.  $8200,  5i%,  21  yr. 
5.  $35,  6%,  1  yr.  6  mo. 

7.  $750,  5%,  2  yr.  4  mo. 


WRITTEN  EXERCISE 

2.  $300,  5£%,  8  mo. 
4.  $625,  4%,  3  yr.  6  mo. 
6.  $45.50,  4%,  2  yr.  3  mo. 

8.  $75.50,  6%,  2yr.  6  mo. 


9.  $225,  6%,  3  yr.  6  mo.       10.  $4250,  4i%,  1  yr.  6  mo. 
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296.  Interest  for  years,  months,  and  days.  Suppose  one 
man  borrows  from  another  $400  on  September  10,  1904,  at 
6%.  What  will  the  principal  and  interest  amount  to  on 

August  7,  1907  ? 

1907     8  mo.  7  da. 

1.  6%  of  $400  =  $24,     int.  for    1  yr.      19Q4     9         10 

2.  2  times  $24  =  $48,       «      «      2  yr.  2  10 27~ 

3.  }f  of  $24  =  $20,       «      «    10  mo. 

4.  |j  of  TV  of  $24  =    $1.80,  «      «   27  da.,  or  f  J  of  TV  of  a  year. 

5.  Total  int.  =  $69.80,  «      «      2  yr.  10  mo.  27  da. 


WRITTEN  EXERCISE 

Find  the  interest  as  directed  in  Exs.  1-12: 

1.  $325,  1  yr.  8  mo.  5  da.,  5%. 

2.  $300,  1  yr.  4  mo.  15  da.,  6%. 

3.  $200,  3  yr.  6  mo.  10  da.,  6%. 

4.  $150,  1  yr.  3  mo.  20  da.,  5%. 

5.  $250,  2  yr.  3  mo.  10  da.,  4%. 

6.  $475,  3  yr.  6  mo.  15  da.,  6%. 

7.  $850,  2  yr.  7  mo.  6  da.,  4J%. 

8.  $2500,  3  yr.  3  mo.  3  da.,  3%. 

9.  $775,  1  yr,,  6  mo.  24  da.,  3£%. 

10.  $75,  4%,  June  9,  1906  to  May  2,  1908. 

11.  $225,  5%,  July  8,  1908  to  April  3,  1910. 

12.  $2000,  3%,  May  7,  1907  to  March  4, 1909. 

13.  If  I  borrow  $50,  at  6%,  on  February  8  of  this  year, 
how  much  will  be  due  on  May  2  of  next  year? 

14.  If  Mr.  Roberts  borrows  $350  from  Mr.  Bugbee,  at 
4%,  on  September  25  of  this  year,  how  much  principal  and 
interest  will  be  due  Mr.  Bugbee  on  April  10  of  next  year? 
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297.  Promissory  note.    A  paper  signed  by  a  borrower, 
agreeing  to  repay  money,  is  called  a  promissory  note. 

298.  Face   of   note.    The    sum    borrowed   is    called    the 
principal,  or,  if  a  note  is  given,  the  face  of  the  note. 

299.  Amount  of  note.    The  sum  of  the  principal  (or  face) 
and  interest  is  called  the  amount. 

Notes  should  state  value  received,  the  date,  face,  rate, 
person  to  whom  payable,  and  time  of  payment. 


BUFFALO,  N.Y.,  &dwuaMf  7, 

after  date,  for  value  received,  I  promise 
to  pay  to jtoAto  ^akn&o-n or  order, 

&&v&mAAi—lvv-£>  cwici  j^ Collars, 

with  interest  at  5  °J0 


300.  Rate  of  interest.  The  rate  of  interest  varies  in  dif- 
ferent parts  of  the  country.  The  United  States  has  to  pay 
about  2%.  Savings  banks  pay  3%  or  4%.  People  borrow- 
ing money  in  cities,  on  good  security,  pay  from  4%  to  6%. 

WRITTEN  EXERCISE 

1.  Compute  the  amount  of  the  above  note. 

2.  Write  a  promissory  note,  signed  by  X,   payable  to 
Y,  for  $25,  due  in  1  yr.,  at  6%.     Find  the  amount. 

3.  Write  a  promissory  note  as  before,  for  $250,  due  in 
10  mo.,  at  5%.     Find  the  amount. 

4.  Write  a  promissory  note  as  before,  for  $400,  due  in 
1  yr.  6  mo.,  at  4%.     Find  the  amount. 


BORROWING  FROM  A  BANK  215 

301.  Bank  discount.  When  a  man  borrows  from  a  bank 
he  pays  the  interest  in  advance.  Interest  is  not  mentioned 
in  the  note,  because  it  has  already  been  paid. 

Interest  paid  in  advance  on  a  note  is  called  discount. 

Teachers  should  call  attention  to  the  fact  that  the  same  word  is 
used  for  bank  and  commercial  (trade)  discount,  explaining  that  the 
process  is  the  same  in  both  cases,  —  finding  some  per  cent  of  a  number. 

The  technicalities  of  interest-bearing  notes  are  explained  later.  In 
all  work  at  present  call  30  days  a  month. 

'302.  Proceeds.  The  face  of  a  note  less  the  discount  is 
called  the  proceeds. 

303.  Illustrative  problem.  What  is  the  discount  on  a  $200 
note  for  6  mo.  at  5%?  What  are  the  proceeds? 

1.  The  discount  (interest)  for  1  yr.  is  5%  of  $200,  or  $10. 

2.  For  J  yr.  it  is  £  of  $10,  or  $5,  discount. 

3.  $200  -  $5  =  $195,  proceeds. 


WRITTEN  EXERCISE 

Find  the  discount  and  proceeds: 

1.  $75,  1  mo.,  6%.         2.  $90,  30  da.,  6%. 

3.  $250,  3  mo.,  5%.        4.  $275,  3  mo.,  5%. 

5.  $425,  4  mo.,  5%.        6.  $300,  90  da.,  6%. 

7.  $375,  6  mo.,  6%.        8.  $400,  90  da.,  6%. 

9.  $150,  45  da.,  6%.  10.  $400,  1  mo.,  5|-%. 

11.  $200,  60  da.,  6%.  12.  $175,  2  mo., 

13.  $300,  4  mo.,  5J%.  14.  $500,  2  mo., 

15.  $2975,  63  da.,  5%.  16.  $4250,  93  da.,  6%. 

17.  $1250,  10  da.,  6%.  18.  $2500,  15  da.,  6%. 

19.  $1500,  20  da.,  6%.  20.  $1250,  45  da.,  5%. 

21.  $2750,  30  da.,  5j-%.  22.  $3520,  90  da., 
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304.  Payee  of  a  note.    The  person  named  in  the  note  as 
the  one  to  whom  it  is  payable  is  called  the  payee. 

305.  Maker  of  a  note.    The  one  who  signs  the  note  is 
called  the  maker. 

306.  Indorsing  notes.    If  the  payee  wishes  to  sell  the  note, 
he  must,  when  it  is  payable  to  himself  or  order,  indorse  it. 

A  note  is  indorsed  by  the  payee  writing  his  name  across  the 
back.  The  indorser  must  pay  the  note  if  the  maker  does  not. 

If  he  wishes  it  payable  to  the  order  of  John  Roberts,  he  writes 
across  the  back,  "  Pay  to  the  order  of  John  Roberts,"  and  signs 
his  name. 

A  note  payable  to  John  Johnson  or  bearer  may  be  sold  without 
indorsement.  Such  notes  are  not  common. 

WRITTEN  EXERCISE 

1.  F.  H.  Holmes  borrows  $350,  at  6%,  for  1  yr.,  from 
A.  B.  Seel.  He  gives  a  note  payable  to  Mr.  Seel  or  order. 
Mr.  Seel  sells  the  note  to  B.  C.  Dean.  Make  out  the  note, 
indorse  it,  and  find  the  amount  due  at  the  end  of  the  year. 

Make  out  and  indorse,  payable  to  the  order  of  the  buyer, 
the  following  notes,  and  find  the  amount  due  at  the  end  of 
the  time  stated: 

Maker  Payee  Buyer  Face  Rate        Time 

2.  J.  R.  Roberts  A.  N.  Cole  P.  R.  Jones  $375  6%    6  mo. 

3.  M.  L.  King  A.  R.  Owen  E.  F.  Pease  $750  5%    2  yr. 

4.  A.  K.  Jewett  S.  M.  Wood  E.  L.  Brown  $75    6%     10  mo. 

5.  B.  S.  Stevens  0.  N.  House  B.  R.  Lodge  $250  5%    3  yr.  6  mo. 

6.  0.  M.  Richards  D.  E.  Dodge  C.  King  $125  6%     1  yr.  2  mo. 

7.  A.  R.  Castle  A.J.Jackson  G.  F.  Ray  $250  5J%  2yr.  4  mo. 

8.  F.  E.  Taylor  A.  B.  Baker  G.  F.  Coe  $350  4J%  1  yr.  3  mo. 

9.  F.  E.  Glover  M.  T.  Thorn  F.  Taylor  $250  6%    4yr.  1  mo. 
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307.  Ratio.    The    relation    of    one    quantity    to 
another  of  the  same  kind,  as  expressed  by 
division,  is  called  the  ratio  of  the  first  to 
the  second. 

Without  using  the  name,  we  studied 
about  ratio  in  studying  fractions. 
The  ratio  of  $2  to  $4  is  f  or  £ ; 
the  ratio  of  6  ft.  to  5  ft.  is  f . 
in  this  picture  the  ratio  of  E 
;  of  D  to  C,  f ;  of  C  to  B,  f ;  of  D  to  B,  £. 


ORAL   EXERCISE 

1.  In  the  picture  above,  what  is  the  ratio  of  B  to  A  ? 

2.  Also,  what  is  the  ratio  of  A  to  B  ?  of  E  to  C  ? 

3.  In  the  picture  above,  if  A  represents  $15,  what  values 
must  be  given  to  B,  C,  D,  and  E  ? 

4.  If  each  cube  weighs  6  oz.,  give  the  ratios  of  A  to  B ; 
B  to  C  ;  C  to  D  ;  E  to  D. 

5.  In  the  picture  below,  what  is  the  ratio  of  C  to  B? 
of  C  to  A?  of  B 

to  A? 

6.  What  is  the 
ratio  of  A  to  C  ? 
of  B  to  C?   of  A 
to  B  +  C? 

7.  What  is  the 
ratio  of  any  two 
equal    numbers?  A 

of  the  lengths  of  16£  ft.  and  1  rd.  ? 


B  C 

of  1  mi.  and  5280  ft? 
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308.  Writing  ratios.    A  ratio  may  be  written  like  a  frac- 

2  ft 

tion,          '?  or  with  a  sign  of  ratio  (:),  as  2  ft.  :  3  ft. 

o  it. 

We  think  of  the  ratio  of  20  ft.  to  4  ft.  as  — — - ,  20  ft.  :  4  ft., 

4  ft. 

-2?°-,  20  :  4,  or  simply  as  5.     The  word  ratio  is  used  for  all. 

309.  Antecedent.    The  first  term  is  called  the  antecedent. 

310.  Consequent.    The  second  term  is  called  the  consequent. 

2  ft.  _  2        numerator     _  antecedent 

3  ft.       3      denominator      consequent 

311.  Ratios  always  abstract.    Because  any  number  divided 
by  a  like  number,  as  feet  by  feet,  has  an  abstract  quotient, 

A  ratio  is  always  abstract,  and  its  terms  may  be  written  as 
abstract  numbers. 

Teachers  should  use  the  fractional  form  at  first,  because  the  pupils 
are  already  familiar  with  it. 

ORAL   EXERCISE 

Find  the  value  ofx  in  JExs.  1-12: 

i—  —  1  n          9    —  —  ^  **.   —  —  9  A.   —  —  ^ 

1.        —  1U.  /5.        —  6.  6.        —  A.  4         —  6. 

L  O  <t  O 

/yt  /y.  1  /•>•  Q  T«  9 

JO  .  JU  ft  ' 

10  10      2i  77  DO 

x      4  21  20  10 

9.  -  =  -•          10.  -  =  -•  11.  —  =  .4.         12.  —  =1. 

13.  What  is  the  number  whose  ratio  to  5  is  6? 

14.  What  is  the  number  to  which  75  has  the  ratio  3  ? 

15.  The  ratio  of  the  height  of   a  certain  door   to   its 
width  is  3 J.     It  is  7  ft.  high.     How  wide  is  it  ? 

16.  The  ratio  of  Fred's  father's  height  to  Fred's  height 
is  J.     Fred's  father  is  6  ft.  tall.     How  tall  is  Fred? 
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ORAL   EXERCISE 

1.  Separate  9  in  the  ratio  of  2  to  1. 

2.  What  is  the  ratio  of  the  number  of  boys  to  the  num- 
ber of  girls  in  your  class  ? 

3.  What  is  the  ratio  of  the  time  you  are  in  school  to  the 
whole  24  hours  of  the  day  ? 

4.  What  is  the  ratio  of  the  length  of  summer,  3  months, 
to  the  whole  year  ?  to  the  rest  of  the  year  ? 

5.  There  were  6  cloudy  days,  in  September,  the  rest  being 
clear.     What  was  the  ratio  of  cloudy  to  clear  days  ? 

6.  In  playing  ringtoss,  Will  has  a  score  of  15  and  Mollie 
has  one  of  18.    What  is  the  ratio  of  Will's  score  to  Mollie's  ? 

312.  Separating  in  a  given  ratio.  Separate  25  ct.  in  the 
ratio  of  2  to  3. 

1.  Since  there  are  2  parts   in  one  group  and  3  in  the  other, 
there  are  5  parts  in  all. 

2.  Since  one  group  has  f,  it  has  J  of  25  ct.,  or  10  ct. 

3.  The  other  has  f  of  25  ct.,  or  15  ct. 
Checks.    10  ct.  +  15  ct.  =  25  ct. ;  10  :  15  =  2  :  3. 

WRITTEN  EXERCISE 

1.  Divide  $100  in  the  ratio  of  4  :  1 ;  of  7  :  3 ;  of  1  :  9. 

2.  In  a  year  having  165  cloudy  and  200  clear  days,  what 
is  the  ratio  of  cloudy  days  to  clear? 

3.  The  ratio  of  clear  to  cloudy  days  in  November,  was 
3  :  2.     How  many  were  there  of  each  ? 

4.1  Taking  the  area  of  the  United  States  as  3,600,000  sq. 
mi.,  and  the  ratio  of  farm  land  to  other  land  as  7  to  18, 
find  the  area  of  the  farm  land. 
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MISCELLANEOUS  PROBLEMS  OF  THE  FARMER 
WRITTEN  EXERCISE 

1.  A  farmer  puts  5  acres  into  celery,  setting  out  20,000 
plants  to  the  acre.    The  yield  being  1500  doz.  heads  to  the 
acre,  what  is  the  ratio  of  the  plants  matured  to  the  others? 

2.  He  pays  $95  an  acre  for  seeds,  fertilizers,  labor,  and 
other  expenses,  and  sells  the  crop  at  15  ct.  a  dozen  heads. 
What  is  his  profit  on  the  5  acres  ? 

3.  Another  farmer  tries  setting  out  30,000  plants  to  the 
acre,  but  only  80%  mature,  and  these  are  so  small  that  he 
has  to  put  16  in  a  bunch  to  sell  for  a  dozen,  and  then  gets 
only  14  ct.  a  bunch.     His  expenses  are  $100  an  acre.     At 
this  rate,  what  is  his  profit  on  5  acres  ? 

4.  A  farmer  has  a  30-acre  meadow  yielding  1|-  tons  of 
hay  to  the  acre.     If  by  spending  $300  a  year  for  fertilizers, 
he  can  bring  the  yield  to  4  tons  to  the  acre,  how  much  more 
will  he  make  a  year,  hay  being  worth  $8  a  ton  ? 

5.  A  farmer  reads  that  a  good  mixture  of  seed  for  his 
meadow  is,  by  weight,  as  follows  :  timothy  40%,  redtop 
40%,  red  clover  making  up  the  rest.     At  40  Ib.  of  seed  to 
the  acre,  how  many  pounds  of  each  should  he  sow? 

6.  The  following  is,  by  weight,  a  good  mixture  of  seed  for 
a  pasture:  Kentucky  blue  grass  25%,  white  clover  12£%, 
perennial  rye  2S£  % ,  red  fescue  9|  % ,  redtop  25  % .    At  32  Ib. 
to  the  acre,  how  many  pounds  of  each  are  used? 

7.  A  cow  weighing  1000  Ib.  consumes  the  equivalent  of 
4Jtons  (2000  Ib.  to  the  ton)  of  dry  fodder  a  year  ;  a  100-lb. 
sheep,  770  Ib. ;  every  ton  of  live  pork,  12  tons ;  and  every 
ton  of  live  horseflesh,  8.4  tons.    Each  class  of  animals  con- 
sumes what  per  cent  of  its  own  weight  of  dry  fodder  a  year  ? 
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8.  For  spraying  potato  vines  1  Ib.  of   Paris  green  is 
used  to  100  gal.  of  water.     How  much  water  should  be 
used  with  an  ounce  of  Paris  green  ? 

9.  If  hops  lose  72%  of  their  weight  in  drying,  100  Ib. 
of  dry  hops  represent  how  many  pounds  of  green  hops? 
How  many  pounds  are  lost  in  drying? 

10.  To  make  grafting  wax  a  man  takes  60%  resin,  22% 
beeswax,  and  the  rest  linseed  oil,  measuring  all  by  weight. 
How  many  pounds  of  each  will  he  need  for  15  Ib.  of  wax? 

11.  He  can  also  make  grafting  wax  by  taking  equal 
parts  of  beeswax  and  linseed  oil,  and  3  times  as  much 
resin  as  of  beeswax  and  oil  together.     Each  is  then  what 
per  cent  of  the  total? 

12.  What  per  cent  less  rice  is  yielded  by  a  field  that 
produces  32  bu.  to  the  acre  than  by  one  that  produces  10 
barrels  to  the   acre,  counting  45  Ib.    to   the  bushel  and 
162  Ib.  to  the  barrel  ? 

13.  How  much  will  the  material  cost  for  spraying  an 
orchard  of  1000  trees  twice  during  a  season,  allowing  5  gal. 
to  a  tree  for  each  spraying,  every  150  gal.  containing  1  Ib. 
of  Paris  green  worth  20  ct.  a  pound  ? 

14.  A  farmer  wishes  to  spray  his  orchard.     He  can  make 
lead  poison  by  using  white  sugar  of  lead  at  7£  ct.  a  pound, 
and  arsenate  of  soda  at  5  ct.  a  pound,  in  the  ratio  of  7:3, 
or  he  can  buy  Paris  green  at  20  ct.  a  pound.     Which  is 
the  cheaper  by  the  100  Ib.,  and  how  much  ? 

15.  For  protection  against  the  cotton  worm  a  grower 
uses  1£  Ib.  of  dry  Paris  green  to  the  acre.     A  man  can 
cover  15  acres  a  day,  with  the  help  of  a  horse.     At  20  ct. 
a  pound  for  Paris  green,  and  $2.25  a  day  for  a  man  and 
horse,  how  much  will  it  cost  to  dust  45  acres  ? 
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16.  A  Tennessee  farmer  has  85  acres  planted  to  peanuts. 
The  average  yield  is  42  bu.  to  the  acre,  but  by  using  a 
better  fertilizer  he  increases  the  yield  33J%.     How  many 
bushels  does  the  entire  farm  then  yield? 

17.  In  feeding  750  Ib.  of  dry  cornstalks  to  cattle  it  was 
found  that  225  Ib.  were  wasted,  but  that  when  the  green 
stalks  were  put  into  a  silo  and  then  fed  to  the  cattle,  only 
32  Ib.  were  wasted  out  of  640  Ib.    What  was  the  ratio  of  the 
per  cent  of  waste  in  the  latter  case  to  that  in  the  former? 

18.  A  farmer  paid  out  the  following  amounts  for  a  50-acre 
wheatfield:  plowing,  9  da.  @  $2.75;  harrowing  and  roll- 
ing, 6  da.  @  $2.50;  100  bu.  seed  @  $1.15;  drilling,  6  da. 
@  $2.75;  harvesting,  $40 ;  threshing,  $75.    The  yield  was 

25  bu.  to  the  acre,  and  he  sold  the  crop  at  73  ct.  a  bushel. 
How  much  did  he  make  ? 

19.  A  man  in  Florida  went  into  the  business  of  raising 
pineapples.     He  paid  $250  for  5  acres  of  land,  and  up  to 
the  sale  of  his  first  crop  had  spent  50%  of  that  amount  for 
clearing,  $2000  for  plants,  3  times  as  much  for  fertilizer 
as  for  clearing,  $200  for  freight,  express,  and  packages, 
$1800  for  a  shed,  and  as  much  for  labor  as  the  land  cost. 
His  first  crop  averaged  $500  to  the  acre.     His  receipts 
were  what  per  cent  of  his  expenses? 

20.  A  farmer  asked  his  son  to  experiment  on  the  cost  of 
feeding  chickens  and  ducks.     The  boy  took  10  ducks  and 
10  chickens,  and  kept  a  record  of  their  weight  and  the  cost 
of  their  feed  for  5  weeks.  .  When  he  began,  the  10  ducks 
together  weighed  3}  Ib.,  and  the  chickens  1  Ib.  14  oz.    After 
5  weeks  the  ducks  weighed  30J  Ib.,  and  the  chickens  7|  Ib. 
The  feed  for  the  ducks  cost  53  ct.,  and  for  the  chickens 

26  ct.     What  was  the  cost  of  each  pound  of  increase  in  the 
ducks?  in  the  chickens? 
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PROPORTION 

313.  Proportion.    An  expression  of  the   equality  of  two 
ratios  is  called  a  proportion. 

For  example,  the  ratio  $2  :  $3  equals  the  ratio  10  ft. :  15  ft. 
Therefore  $2  :  $3  =  10  ft.  :  15  ft.  is  a  proportion.  It  is  read,  "  $2 
is  to  $3  as  10  ft.  is  to  15  ft."  It  may,  of  course,  be  written 
simply  2  :  3  =  10  :  15,  or  f  =  if. 

314.  Illustrative   problems.    1.  If  x  :  3  =  8  :  12,  we  may 
find  x  as  follows : 

x  _  8        Multiplying  by  3,  _  ff  x  ft  _ 

3~12*         as  in  §264,  1% 

2.  If  5  :  x  —  15  :  18?  we  may  find  x  as  follows  : 

1.  Because  5  :  x  —  15  : 18,  we  must  have  x  :  5  =  18  : 15. 

6 

2.  That  is,  -  =  — ,  and  x  =  — ^—  =  6. 

5      15  A^ 

2 
WRITTEN  EXERCISE 

Find  the  value  of  x  in  Exs.  1-10 : 
1.  x  :  51  =  12  :  17.  2.  x  :  17  =  54  :  51. 

3.  x  :  22  =  41  :  11.  4.  x  :  250  =  35  :  50. 

5.  x  :  27  =  36  :  243.  6.  x  :  1001  =  8  :  143. 

7.  24  :  x  =  3  :  20.  8.  35  :  x  =  7  :  91. 

9.  Ill  :  x  =  37  :  38.  10.  19  :  x  =  209  :  143. 

11.  I  am  thinking  of  a  number  which  has  to  17  the  ratio 
35  : 119.     What  is  the  number? 

12.  In  a  class  in  our  school  the  ratio  of  boys  to  girls  is 
3  :  4,  and  there  are  20  girls.     How  many  boys  are  there? 
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ORAL   EXERCISE 

1.  These  two  triangles  have  the  same  shape.  If  XY  is 
twice  AB,  how  does  ZX  compare  with  CA  ? 

2.  If  the  ratio  of  ZX  to  XY  is  f,  what  is 
the  ratio  of  CA  to  AB? 

3.  What  is  the  propor- 
tion existing  between  the 
sides    AB,    BC,    XY,    and 
X~~  ~~Y      A~      ~B    YZ?      State   the    propor- 

tion in  more  than  one  way. 

4.  If  XY=  1  in.,  and  if  ZX:  XY  =  3:  4,  and  if  AB  is 
half  as  long  as  XY,  how  long  is  CA  ? 

5.  In  these  triangles,  what  propor- 
tion exists  between  AB,  AD,  AC,  and 
AE?     If  AB  =  |  AD,  what  is  the  ratio 
of  AC  to  AE? 

6.  If  AD  =  If  in.,  AB  =  fv  in.,  and 
AC  =  |g,  or  |  in.,  how  can  we  find  the  length  of.  AE? 

7.  If  DE  represents  the  height  of  a  man  6  ft.  tall,  BC 
the  height  of  a  boy,  AD  the  shadow  cast  by  the  man,  and 
AB  the  shadow  cast  by  the  boy,  show  how  to  find  the 
height  of  the  boy  from  measuring  the  shadows. 

315.  Proportional  quantities.    Quantities  that  are  in  pro- 
portion are  said  to  be  proportional. 

316.  Similar  figures.    Figures  that  are  of  exactly  the  same 
shape  are  said  to  be  similar. 

For  example,  the  triangles  in  Ex.  1. 

317.  Proportional  sides.    The  corresponding  sides  of  similar 
figures  are  proportional. 

For  example,  DE,  BC,  AD,  AB,  in  the  figures  of  Ex.  5. 
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WRITTEN  EXERCISE 

1.  The  ratio  of  children  in  school  to  our  total  population 
is  1 :  5.    If  we  have  85,000,000  population,  how  many  chil- 
dren have  we  in  school? 

2.  The  ratio  of  the  width  of  our  schoolroom  to  the  length 
is  7  :  9.     The  room  is  21  ft.  wide.     How  long  is  it  ? 

3.  If  the  United  States  has  a  standing  army  of  50,000 
soldiers,  and  an  army  of  8,000,000  schoolboys,  the  ratio  of 
soldiers  to  schoolboys  is  1  to  how  many  ?     State  this  fact 
as  a  proportion. 

4.  A  carpenter  wishes  to  construct  a  roof  as  shown  here, 
the  house  being  20  ft.  wide  and  the  gable  7£  ft.  high.     He 
wishes  to  know  the  length  of  slope. 

He  draws  a  plan,  representing  20  ft. 
by  8  in.  How  many  inches  will 
represent  the  1\  ft.  ? 

5.  He  found  this  was  not  convenient,  so  he  drew  a  right- 
angled  triangle  representing  half  the  plan,  and  represented 
the  10  ft.  by  10  in.     Draw  such  a  plan,  representing  the 
7|-  ft.   correctly,  and  measure  the  slope.     How  long  did 
the  carpenter  find  the  slope  of  the  roof  to  be? 

6.  Edward  and  Henry  wished  to  find  the  height  of  the 
school  building.     Edward  suggested  standing  a  yardstick 
upright,  measuring  its  shadow,  and  at  the  same  time  meas- 
uring the  shadow  of  the  school.     The    yardstick   shadow 
was  4  ft.,  and  the  shadow  of  the  building  was  36  ft.     How 
high  was  the  school  building  ?     Draw  a  picture. 

It  is  very  easy  to  measure  the  height  of  trees  and  buildings  in  this 
way,  or  by  sighting  from  the  ground  across  the  top  of  a  pole  to  the 
top  of  a  building,  and  pupils  will  find  such  work  interesting  and 
profitable. 
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PROPORTION  USED  IN  AGRICULTURE 
WRITTEN  EXERCISE 

1.  In  a  pound  of  grass  there  are  10.8  oz.  of  water.    How 
many  pounds  of  water  in  a  ton  of  grass  ? 

2.  In  3  Ib.  of  dried  corn  there  are  6  oz.  of  liquid.    How 
many  pounds  of  liquid  in  100  Ib.  of  dried  corn  ? 

3.  In  20  Ib.  of  potatoes  it  is  found  that  there  are  4.2  Ib. 
of  solid  matter.     How  much  is  there  in  17.5  Ib.  ? 

4.  In  25  Ib.  of  oats  it  is  found  that  there  are  1.9  Ib.  of 
fat-producing  matter.     How  much  is  there  in  30  Ib.  ? 

5.  In  15  Ib.  of  corn  it  is  found  that  there  is  0.135  Ib.  of 
muscle-producing  matter.     How  much  is  there  in  20  Ib.  ? 

6.  A  farmer  found  that  he  needed  26  Ib.  of  seed  for 
J  acre.     How  many  pounds  does  he  need  for  19.9  acres  ? 

7.  A  Louisiana  farmer  obtained  9  hogsheads  of  molas- 
ses from  5  acres.     At  this  rate,  how  many  would  he  get 
from  93  acres  ? 

8.  In  35  Ib.  of  cabbages  there  are  5i  Ib.  of  solid  matter, 
the  rest  being  liquids.     How  many  pounds  of  solid  matter 
in  a  ton  of  cabbages  ? 

9.  The  insects  eaten  by  a  woodpecker  one  morning  were 
found  to  number  3270,  of  which  1 : 3  were  harmless  to  man. 
How  many  harmful  insects  were  destroyed  ? 

10.  To  irrigate  a  farm  at  the  rate  of  2  in.  in  depth  every 
10  days  requires  for  each  acre  a  flow  of  3.77  gal.  a  minute. 
At  this  rate,  what  flow  is  necessary  for  3  in.  in  depth  ? 

11.  The  water  necessary  to  irrigate  properly  an  acre  of 
land  can  be  stored  in  a  circular  reservoir  3.1  ft.  deep  and 
55.5  ft.  in  diameter.    Keeping  the  same  diameter,  how  deep 
would  the  reservoir  have  to  be  for  3J-  acres? 
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WRITTEN  EXERCISE 

1.  Blue  jays'  food  consists  of  1  Ib.  3  oz.  of  noxious  insects 
to  5  oz.  of  other  animal  food  and  4  Ib.  12  oz.  of  vegetable 
food.     What  per  cent  of  this  food  is  injurious  to  man? 

This  means,  injurious  to  his  agricultural  interests. 

2.  Out  of  every  5  Ib.  of  food  taken  by  red-winged  black- 
birds, all  but  10  oz.  is  made  up  of  weed  seed  or  of  insects 
injurious  to  man.    What  per  cent  of  this  bird's  food  is 
injurious  to  man? 

3.  Out  of  every  1\  Ib.  of  food  taken  by  phoebes,  8f  oz. 
is  vegetable.     The  rest  consists  chiefly  of  noxious  insects, 
such  as  wasps  and  flies.     What  per  cent  of  this   bird's 
food  consists  of  such  insects  ? 

4.  In  August,  when  grasshoppers  and  crickets  are  most 
harmful,  69%  of  a  meadow  lark's  food  is  composed  of  these 
enemies  of  the  farmer.     Out  of  10  Ib.  of  food  taken  by 
these  birds,  how  many  ounces  are  of  this  kind? 

5.  Out  of  every  15  Ib.  of  food  taken  by  a  kingbird,  1  Ib. 
8  oz.  is  vegetable,  consisting  almost  entirely  of  wild  fruits. 
The  rest  consists  of  insects  injurious  to  man.     What  per 
cent  of  this  bird's  food  is  injurious  to  man? 

6.  Of  155  cuckoos  observed  for  3  hours,  46  black-billed 
cuckoos  ate  1196  tree  caterpillars  and  other  pests,  and  109 
yellow-billed  ones  ate  2725.     At  this  rate,  the  black-billed 
cuckoo  destroys  what  per  cent  more  than  the  yellow-billed? 

7.  A  tree  sparrow  eats  \  oz.  of  weed  seed  a  day.     Allow- 
ing 10  birds  to  1  sq.  mi.,  and  supposing  them  to  average 
200  days  a  year  in  the  state  of  Iowa,  which  has  an  area  of 
56,000  sq.  mi.,  how  many  tons  of  weed  seed  are  consumed 
a  year  by  these  birds  alone  ? 

Such  reviews  may  be  taken  at  the  proper  season  of  the  year. 
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MEASURES 

318.  Capacity  related  to  weight.  The  laws  of  the  various 
states  usually  specify  the  weight  of  a  bushel,  requiring  it 
to  weigh  at  least  the  amount  specified  below.  This  table 
should  not  be  committed  to  memory,  but  used  for  reference. 

Corn  (in  the  ear),  70  Ib.  Oats,  32  Ib. 

Buckwheat,  Barley,  48  "  Dried  Apples,  26  " 

Corn  (shelled),  Rye,  56  «  Timothy  Seed,  45  " 

Wheat,   Clover   Seed,   Peas,  Dried  Peaches,  33  " 

Beans,  White  Potatoes,        60"  Sweet  Potatoes,  55" 

WRITTEN  EXERCISE 

1.  How  many  tons  to  1000  bu.  of  wheat?  of  oats? 

2.  How  many  bushels  of  white  potatoes  to  the  ton? 

3.  What  number  is  to  12  as  the  bushel  weight  of  sweet 
potatoes  to  that  of  white  potatoes  ? 

4.  The  weight  of  shelled  corn  is  what  per  cent  of  the 
weight  of  the  same  amount  of  corn  in  the  ear  ? 

5.  Barley  is  what  per  cent  heavier  than  timothy  seed? 
Timothy  seed  is  what  per  cent  lighter  than  barley  ? 

6.  What  per  cent  more  does  1  bu.  of  rye  weigh  than  1  bu. 
of  barley?  than  1  bu.  of  timothy  seed?  than  1  bu.  of  oats? 

7.  Clover  seed  is  what  per  cent  heavier  than  timothy 
seed  ?    Timothy  seed  is  what  per  cent  lighter  than  clover  ? 

8.  In  the  above  table  it  is  possible  to  select  four  numbers 
so  as  to  form  a  proportion.     Do  this,  telling  the  products 
to  which  they  refer. 

9.  State  the  ratios  of  the  bushel  weights  of  dried  peaches 
to  dried  apples  ;  of  dried  apples  to  dried  peaches  ;  of  peas 
to  beans  ;  of  sweet  potatoes  to  white  potatoes. 
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319.  Weight  of  water.    It  is  sometimes  convenient  to  know 
that,  practically,  1  cu.  ft.  of  water  weighs  62^  Ib. 

ORAL  EXERCISE 

1.  What  is  the  weight  of  2  cu.  ft.  of  water  ?  of  10  cu.  ft.  ? 

2.  What  is  the  weight  of  J  cu.  ft.  of  water  ?  of  T^  cu.  ft.  ? 

3.  What  part  of  1  cu.  ft.  of  water  weighs  12£  Ib.  ?  25  Ib.  ? 

4.  Silver  is  about  ten  times  as  heavy  as  water.     About 
how  much  does  1  cu.  ft.  of  silver  weigh  ? 

WRITTEN  EXERCISE 

1.  What  part  of  1  oz.  does  1  cu.  in.  of  water  weigh  ? 

2.  Water  is  half  as  heavy  as  sulphur.     How  much  does 
1  cu.  ft.  of  sulphur  weigh  ? 

3.  The  ratio  of  the  weight  of  cork  to  that  of  water  is 
6  :  25.     How  much  does  1  cu.  ft.  of  cork  weigh  ? 

4.  Gold  is  19.3  times  as  heavy  as  water.     How  many 
pounds  (avoirdupois)  does  1  cu.  ft.  of  gold  weigh  ? 

5.  If  silver  is  10^  times  as  heavy  as  water,  how  much  is 
1  cu.  ft.  of  silver  worth  at  50  ct.  an  ounce  (avoirdupois)  ? 

6.  If  good  milk  is  3%  heavier  than  water,  what  is  the 
weight  of  a  can  of  such  milk  containing  1  cu.  ft.,  the  can 
itself  weighing  5  Ib.  10  oz.  ? 

7.  Ice  is  92%  as  heavy  as  water.     I  wish  100  Ib.  of  ice 
to  fill  my  refrigerator.     The    iceman    sends  me  2  cu.  ft. 
He  sends  me  how  many  pounds  too  much  ? 

8.  A  man  building  a  house  wishes  to  put  a  tank  for  water 
in  his  attic.     The  tank  is  to  be  5  ft.  long,  4  ft.  wide,  and 
is  to  allow  for  3^  ft.  depth  of  water.    Allowing  600  Ib.  for 
the  weight  of  the  tank,  how  much  will  it  weigh  when  full  ? 
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320.  Weights  compared  with  weight  of  water.  We  have 
found  that  1  gal.  contains  231  cu.  in.,  and  that  1  cu.  ft.  of 
water  weighs  nearly  62i  Ib.  Therefore 

1  cu.  in.  of  water  weighs  nearly  T7V-g-  °^  62J-  1^., 
and  1  gal.       «       u  "  "       231  x  T7V*  of  62J  Ib., 

or  nearly  8.3  Ib.,  which  is  near  enough  for  practical  purposes. 

ORAL   EXERCISE 

1.  How  much  do  2  gal.  of  water  weigh?    10  gal.  ? 

2.  How  much  does  ^  gal.  of  water  weigh?    100  gal.? 

3.  If  a  3-gal.  pail  weighs  3  Ib.,  how  much-  will  it  weigh 
when  full  of  water  ?   when  half  full  ? 

WRITTEN  EXERCISE 

1.  How  much  does  1  bbl.  (of  31^  gal.)  of  water  weigh? 

2.  Milk  being  3%  heavier  than  water,  how  much  does  it 
weigh  to  the  gallon?   the  quart?    the  pint? 

3.  Alcohol  being  79%  as  heavy  as  water,  how  much  does 
it  weigh  per  gallon?    per  barrel  of  31^  gal.? 

4.  Petroleum  being  70%  as  heavy  as  water,  how  much 
does  it  weigh  per  gallon?    per  barrel  of  31^  gal.? 

5.  Copper  being  8.95  times  as  heavy  as  water,  how  much 
does  1  cu.  ft.  of  copper  weigh  ?   also  231  cu.  in.  ? 

6.  Turpentine  being  1%  lighter  than  water,  how  much 
does  it  weigh  to  the  gallon  ?    the  barrel  of  31^  gal.  ? 

7.  A  tank  7  ft.  long  by  5J-  ft.  wide  is  filled  with  water  to 
the  depth  of  3  ft.     How  many  gallons  of  water  in  it  ? 

8.  The  water  of  the  Dead  Sea  is  so  salty  that  the  ratio 
of  its  weight  to  that  of  fresh  water  is  31 :  25.     How  much 
does  1  gal.  of  Dead-Sea  water  weigh  ? 
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321.  Measuring  temperature.    We  commonly  use  a  ther- 
mometer known  as  Fahrenheit's. 


Fahrenheit 
Water  boils  212 


Centigrade 
100° 


In  scientific  work  the  centigrade 
(a  word  meaning  "  100  degrees  ") 
is  used.     Because  there  are  just 
100°  between  the  freezing  and 
boiling  points  of  water,  on  the 
centigrade  thermometer,  and  the 
freezing    point    is    at    0°,    that      Bioodheat  98° 
would  be  easier  than  the  Fahren- 
heit to  work   with    if    we    were  Water  freezes   32°- 
used  to  it.  0° 

The   exercises    refer    only    to   the 
Fahrenheit. 


ORAL    EXERCISE 

1.  When  the  temperature  is  5°  below  0,  how  many  degrees 
is  it  below  the  freezing  point  of  water  ? 

2.  How  many  degrees  between  the  freezing  and  boiling 
points  of  water  ?  between  blood  heat  and  the  freezing  point  ? 

WRITTEN  EXERCISE 

1.  In   shipping  meat  from   Chicago  and   Kansas   City, 
refrigerator  cars  reduce  the  temperature  64%  below  animal 
(blood)  heat.     What  temperature  is  used  ? 

2.  In  freight  cars  fruits  can  be  shipped  short  distances 
when  the  outside  temperature  is  25°.    If  the  inside  tempera- 
ture is  9^°  higher,  how  much  is  it  above  freezing  ? 

3.  The  lowest  temperature  at  which  bananas  should  be 
shipped  is  13^°  above  freezing,  lemons  3°  above  freezing, 
cheese  20°  below  freezing.     Express  these  temperatures  in 
the  ordinary  way. 
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322.  Our  timber  industry.  Our  timber  product  is  very 
great.  Most  states  now  have  an  Arbor  Day  to  interest  the 
people  in  preserving  our  forests. 

WRITTEN  EXERCISE 

1.  If  there  are  672,000,000  acres  of  woodland  in  the 
United  States,  how  many  square  miles  are  there? 

2.  If  there   are 
$600,000,000     in- 
vested in  lumber- 
ing, and  the  annual 
product    amounts 
to     $566,520,000, 
this   is   what   per 
cent  of  the  amount 
invested  ? 

3.  If   283,260 
911  men  are  engaged  in 

•^^^^HH  the  business,  and 
are  paid  $116,136,- 
600  annually,  what  are  the  average  wages  of  each  ? 

4.  If  these  283,260  men  cut  and  saw  $566,520,000  worth 
of  lumber  annually,  what  is  the  average  per  man  ? 

5.  The  loss  from  forest  fires  annually  is  about  3J%  as 
much  as  the  value  of  the  lumber  produced.     If  the  value 
of  the  lumber  is  $566,520,000,  how  much  is  the  fire  loss? 

6.  The  average  spruce  tree  supplies  wood  pulp  for  500  Ib. 
of  paper.    Taking  the  average  weight  of  a  book  as  20  oz., 
how  many  trees  had  to  be  cut  down  to  supply  the  paper 
for  a  million  books  ? 
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323.  Measuring  trees.  The  height  of  a  tree  is  often 
measured  by  proportion,  as  here  shown. 

This  man  holds  a  right-angled  triangle  in  which  AB  =  BC. 
He  holds  AB  level  and  walks  towards  the  tree  until  he  just  sees 
the  top  along  A  C.  Then  because 

AB  =  BC,  and 
AB  :  BC  =  AD  :  DE, 
the  height  above  D  will  equal  the  distance  AD. 

WRITTEN  EXERCISE 

1.  What  is  the  height  of 
the  tree  in  the  picture,  if 
the  triangle  is  5  ft.  4  in. 
from  the  ground,  and 

AD  is  23  ft.  8  in.? 

2.  Suppose  a  tri- 
angle were  used     ,, 

which   had   ^^^X^^^^^.i^^''^ 

twice  BC.     What   would   be   the    height   of   the   tree   if 

AD  =  75  ft.,  and  if  D  were  5  ft.  8  in.  above  the  ground? 

3.  Suppose  the  triangle  used  had  AB  =  2  ft.,  BC  =  1  ft. 
6  in.     What  would  be  the  height  of  the  tree  if  AD  =  4  rd., 
and  if  D  were  5  ft.  6  in.  above  the  ground?  if  AD  =  61  ft., 
and  if  D  were  5  ft.  3  in.  above  the  ground  ? 

4.  What  is  the  height  of  a  tree  that  casts  a  shadow  88  ft. 
long  at  the  same  time  that  a  man  5  ft.  9  in.  high  casts  a 
shadow  7  ft.  8  in.  long? 

5.  A  boy  whose  eye  is  5  ft.  above  the  ground  sights  over 
the  top  of  a  10-ft.  pole  and  just  sees  the  top  of  a  tree.    The 
boy  is  6  ft.  from  the  pole  and  42  ft.  from  the  tree.     How 
high  is  the  tree?     Draw  the  picture. 
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324.  Board  measure.  One  foot  of  lumber,  board  measure 
(1  ft.  B.M.),  means  a  piece  having  an  area  of  1  sq.  ft.  on 
one  surface,  and  being  1  in.  or  less  in  thickness. 

A  board  18'  long,  8"  wide,  and  V  or  less  thick  contains  18  x  T82  ft. 
B.M.,  or  12'  B.M.  A  joist  12'  x  6"  x  1\"  (the  sign  x  here  mean- 
ing "by")  contains  2J  x  12  x  £  ft.  B.M.,  or  15'  B.M. 


ORAL   EXERCISE 

Find  the  number  of  feet  B.M.  in  boards  1  in.  or  less  in 
thickness,  with  dimensions  as  given: 

1.  S'x3".          2.   15'  X  4".        3.  12' x  4".        4.  9'x4". 
5.  16' x  6".        6.  10'xG".        7.  16' x  3".        8.  12' x  3". 
9.  IS' x  121   10.  16'xl2".    11.  10'xl2".   12.  18' x  6". 

WRITTEN  EXERCISE 

Find  the  number  of  feet  B.M.,  the  thickness  being  1": 
1.  9'xl8".       2.  H'x7".        3.  7'xl6".         4.  22'  x  9"- 
5.  23'xlO".     6.  17'xl3".      7.  13' x  9".         8.  8'xl7". 
9.  14'xlO".    10.  27'xl4".    11.  18'xl4".      12.  lo'xll". 

Also  in  the  scantling  in  Exs.  13-18,  to  the  nearest  inch : 
13.  6  ft.  long,  1"  x  2".  14.  7  ft.  long,  2"  x  2". 

15.  8  ft.  long,  2"  x  3".  16.  9  ft.  long,  2"  x  4". 

17.  10  ft.  long,  2"  x  5".  18.  11  ft.  long,  2"  x  6". 

Also  in  the  planks  in  Exs.  19-%4->  t°  ^ne  nearest  foot: 
19.  10  ft.  long,  6"  x  li".          20.  25  ft.  long,  7"  x  2". 
21.   13  ft.  long,  9"  x  li".  22.  11  ft.  long,  7"  x  H". 

23.  19  ft.  long,  15"  x  U".        24-   14  ft-  lonS>  10"  X  1±"- 
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325.  Bills  of  lumber.    Lumber  is  sold  at  so  much  "per 
M,"  meaning  per  1000  ft.  B.M. 


WRITTEN  EXERCISE 

1.  A  man  wishes  to  build  a  house  28'  x  32'.     He  needs 
4  sills,  each  6"  x  8",  to  put  under  the  walls.     How  much 
will  they  cost  at  $18  per  M? 

2.  If  he  buys  34  sticks  of  timber,  2"  x  6"  and  28'  long, 
how  much  will  these  cost  at  $18  per  M  ? 

3.  If  he  buys  60  joists,  2"  x  4"  and  18'  long,  how  much 
will  these  cost  at  $18  per  M? 

4.  How  much  will  the  flooring  for  the  house  cost,  taking 
the  measurement  of  each  floor  as  28'  X  32',  and  allowing 
for  two  floors,  the  lumber  costing  $40  per  M  ? 

5.  How  many  feet  of  siding  are  necessary  for  this  house, 
supposing  it  to  be  28'  x  32'  and  18'  high,  the  siding  being 
5"  wide  and  laid  4"  to  the  weather,  no  allowance  being 
made  for  gables  or  doors  and  windows  ? 

6.  If    he    puts   on   a   sloping    roof,    each   slope    being 
30'  x  15',  how  much  will  the  shingles  cost  at  $4.75  per 
1000,  allowing  1000  shingles  to  125  sq.  ft.  ? 
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WRITTEN  EXERCISE 

1.  How  many  feet  (B.M.)  of  2"  planking  are  needed  for 
a  barn  floor  18'  x  25'? 

2.  Make  out  a  bill  for  15  planks  18  ft.  long,  10"  x  2J", 
and  12  joists  16  ft.  long,  2"  x  4",  at  $2^ per  M. 

3.  How  many  feet  of  lumber  are  needed   for   a   floor 
18'  x  14',  1"  thick,  and  J   of  the  floor  area  being  added 
for  matching? 

4.  An  A-shaped  roof  is  25'  long,  the  rafters  being  15' 
long.     Allowing  4^-  shingles  to  the  square  foot,  how  many 
shingles  are  required  to  cover  both  slopes  ? 

5.  Not  allowing  for  overlapping  or  for  joists,  how  much 
lumber  is  required  for  a  bin  8'  x  6'  and  5'  deep,  open  at  the 
top,  1 "  boards  being  used  ?    What  will  it  cost  at  $30  per  M  ? 

A  man  thinks 
of  building  this 
house.  It  is  to  be 
34'  x  271'.  The 
walls  are  to  be 
14'  to  the  eaves, 
the  ceilings  in  the 
first  floor  9'  and 
in  the  second  floor 
8'.  A  builder  es- 
timates the  cost 
of  materials  and  labor.  Part  of  the  computation  is  given  in 
Exs.  6-9 ;  the  rest  is  left  for  the  class  to  work  out. 

6.  Sills  :   3  pieces,  6"  x  8",  16'  long,  192'  B.M. 

4       «  6"x  8",  14'  "  •  (?)'  « 

6      "  -6"x  8",  12'  «  (?)'  " 

1  piece,  2"  x  8",  14'  «  19'  « 

"  1       "  2"  x  8",    9'  "  (?)'  « 
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7.  Joists :        36  pieces,  2"  x  8",  15'  long,  (?)'  B.M. 

18  «  2"x8",  12'     "  (?)'  « 

6  «  2"  x  8",  13'     «  (?)'  « 

27  «  2"  x  8",  15'     «  (?)'  « 

27  «  2"  x  8",  13'  '  «  (?)'  « 

27  «  2"  x  6",  16'     «  (?)'  « 

8.  Studding,     5  «  4"  x  6",  14'     «  (?)'  « 

etc. :       100      «       2"  x  4",  14'     «     933'  « 

35       «       2"  x  4",  10'     «     233'  « 

25      "       2"x4",  18'     «     (?)'  « 

75      «       2"x4",    9'     «     (?)'  « 

50      «       2"x4",    8'     «    267'  « 

50      ?       2"  x  4",  14'     "   467'  « 

40       «       2"x6"?18'     «     (?)'  « 

Bridging,  etc.:  175'  " 

Eoof  sheathing,  etc. :  ;  875r  " 

9.  The  total  in  Exs.  6-8  should  be      7847'  B.M. 
How  much  will  this  lumber  cost  at  $19  per  M? 

10.  The  man  also  needs  2000  ft.  B.M.  of  siding  @  $45 
per  M;    1950  ft.  of  flooring  @  $22 ;  125  ft.  of  flooring  for 
the  porch  @  $40 ;    1500  shingles  for  the  gables  @  $4.25 
(that  is,  per  1000  shingles)  ;   6200  shingles  for  the  roof 
@  $6.50.     What  will  this  material  cost? 

11.  He  also  needs  28  foundation  posts  @  30  ct.   each; 
water  tables,  cornice,  corner  boards,  etc.,  $25 ;   porch  col- 
umns, $5 ;  16  doors  at  an  average  cost  of  $5.20  each ;  16 
windows  at  an  average  cost  of  $5.50  each ;  hardware,  $40  ; 
chimney  and  plastering,  $200 ;  painting,  $148 ;  tin  work, 
$15.50;    the  work  of  4  carpenters  for  30  days   @  $3  a 
day  each.     What  is  the  total  cost  of  these  items? 

12.  Allowing  $75  for  extras,  what  is  the  total  cost  of  the 
house? 
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PLASTERING 
ORAL  EXERCISE 

1.  What  is  the  perimeter  of  a  room  14  ft.  by  16  ft.? 

2.  If  the  room  is  9  ft.  high,  what  is  the  area  of  the  four 
walls,  not  allowing  for  openings  ? 

3.  What  is  the  area  of  the  ceiling  of  a  room  18  ft.  by 
20  ft.?     How  many  square  yards  ? 

4.  What  will  it  cost  to  plaster  60  sq.  yd.  at  30  ct.  a  square 
yard  ?  at  33  ct.  a  square  yard  ?  at  35  ct.  a  square  yard  ? 

5.  A  corridor  is  30  ft.  long,  4  ft.  wide,  and  9  ft.  high 
(above  the  baseboard).     How  many  square  feet  of  plaster 
are  needed  for  the  two  sides  and  top,  not  allowing  for 
openings  ? 

WRITTEN  EXERCISE 

1.  How  many  square  yards  of  plastering  in  the  walls  and 
ceiling  of  a  room  16  ft.  by  20  ft.,  and  9  ft.  high,  deducting 
14  sq.  yd.  for  openings  and  baseboard? 

2.  How  many  square  yards  of  plastering  in  the  walls  and 
ceiling  of  a  hall  60  ft.  long,  40  ft.  wide,  and  28  ft.  high, 
deducting  36  sq.  yd.  for  openings  and  baseboard? 

3.  What  will  it  cost  to  plaster  a  schoolroom  32  ft.  long, 
18  ft.  wide,  and  12  ft.  high,  at  32  ct.  a  square  yard,  deduct- 
ing 50%  of  the  area  of  the  walls  on  account  of  blackboards, 
baseboard,  and  openings  ? 

4.  On  account  of  the  danger  of  falling  plaster,  some  school 
trustees  decided  to  use  pressed  steel  ceilings.     There  were 
742  sq.  yd.  of  ceiling  in  the  building,  and  they  let  a  con- 
tract for  putting  up  the  steel  ceilings  at  10  ct.  a  square 
foot.     How  much  did  the  ceilings  cost? 
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CARPETING 
ORAL  EXERCISE 

1.  How  many  strips  of  £  yd.  carpet  are  needed  for  a  room 
18  ft.  wide,  not  allowing  for  matching  the  pattern  ? 

2.  A  carpet  has  an  18-in.  pattern  ?     Will  there  be  any 
loss  in  matching  if  the  strips  are  15ft.  long?    14  ft.  long? 

WRITTEN  EXERCISE 

1.  How  many  yards  of  carpet,  9-in.  pattern,  are  needed 
for  a  room  11  ft.  3  in.  wide  and  12  ft.  long,  the  carpet  being 
27  in.  wide  ?     Draw  a  plan  showing  how  the  strips  lie. 

2.  How  many  yards  of  carpet,  £-yd.  pattern,  are  needed 
for  a  room  13  ft.  6  in.  wide  and  16  ft.  long,  the  carpet  being 
27  in.  wide  ?    How  much  is  wasted  on  each  strip  (except  the 
first,  with  which  the  others  must  match)?    Draw  a  plan. 

Show  that  no  allowance  is  ever  necessary  for  the  first  strip. 

Find  how  many  yards  of  carpet  are  needed  for  the  fol- 
lowing, allowing  for  matching  each  strip  (except  the  first), 
as  indicated: 

3.  18  ft.  by  20  ft.,  27-in.  carpet,  allowing  9  in. 

4.  16  ft.  by  18  ft.,  27-in.  carpet,  allowing  J  yd. 

5.  14  ft.  by  15  ft.,  36-in.  carpet,  allowing  £  yd. 

Find  the  cost  for  carpeting  these  rooms  with  27-in. 
carpet,  allowing  £  inches  on  each  strip  (except  the  first), 
@  $1.9.0  a  yard: 

6.  18  ft.  by  15  ft.  7.  18  ft.  by  17  ft.  6  in. 
8.  14  ft.  3  in.  by  18  ft.  9.  13J-  ft.  by  16  ft.  3  in. 

10.  12  ft.  by  13  ft.  6  in.         11.  4  ft.  6  in.  by  23  ft.  8  in. 
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326.  Papering.  The  standard  width  for  estimating  wall 
paper  is  18  in.,  although  it  varies  greatly.  A  single  roll  is 
considered  to  contain  8  yd.  of  paper.  In  estimating,  paper 
hangers  usually  count  3  rolls  to  100  sq.  ft.  Fractional  parts 
of  rolls  cannot  be  bought. 

ORAL    EXERCISE 

1.  What  will  the  border  for  a  room  16  'ft.  by  20  ft.  cost, 
at  25  ct.  a  yard  ? 

2.  Estimate  the  cost  of  the  paper  for  a  ceiling  15  ft.  by 
20  ft.,  at  40  ct.  a  roll. 

3.  A  room  has  nearly  500  sq.  ft.  of  wall  to  be  papered. 
Estimate  the  cost  of  the  paper  at  50  ct.  a  roll. 

4.  A  plain  wall  14  ft.  long  and  9  ft.  high  above  the  base- 
board is  to  be  papered.    How  many  rolls  should  you  allow? 

WRITTEN   EXERCISE 

1.  The  walls  of  a  room  are  8  ft.  6  in.  above  the  base- 
board, and  the  total  length  of  the  four  walls,  allowing  for 
openings,  is  72  ft.     Allowing  6  in.  on  each  strip  for  match- 
ing, what  will  the  paper  cost  at  40  ct.  a  roll? 

2.  How  many  rolls  of  plain  paper  will  it  take  to  cover 
the  four  sides  of  a  room  12  ft.  high,  25  ft.  long,  and  20  ft. 
wide,  the  paper  being  24  in.  wide,  allowing  1£  rolls  for 
windows  and  doors?     At  35  ct.  a  roll,  what  will  it  cost? 

3.  The  walls  of  a  room  are  to  be  papered  with  plain 
paper  worth  30  ct.  a  roll.     They  are  9  ft.  high  above  the 
baseboard,  and  the  total  length  of  the  four  walls,  allowing 
for  windows  and  doors,  is  60  ft.     At  the  usual  estimate, 
what  will  the  paper  cost  ? 

The  cost  of  papering  rooms  at  home  should  be  considered. 
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LAYING  OUT  A  GARDEN  AND  GROUNDS 

WRITTEN   EXERCISE 

1.  The  house  described  on  page  236  was  built  on  a  lot 
100  ft.  wide  and  200  ft.  deep.     The  owner  took  a  piece 
40  ft.  by  80  ft.  for  vegetables,  and  one  60  ft.  by  80  ft.  for 
fruit.     How  many  square  feet 

in  each? 

2.  He  planted  a  row  of  grape- 
vines around  the   garden  and 
four  corners,  10  ft.  apart.    How 
many  did  he  plant? 

3.  Across   the  fruit   garden 
he  set  out  3  rows,  60  ft.  long, 
of  dwarf  pears,  1  row  of  dwarf 
cherries,  and  1  row  of  dwarf 
plums,  putting  the  trees  10  ft. 
apart  and  10  ft.  from  his  neigh- 
bor's line.    How  many  trees  did 
he  set  out? 

4.  He  set  out  a  60-ft.  row  of 
blackberry  bushes,  3  ft.  apart 
and  3  ft.  from  the  fence ;  also 

2  such  rows  of  blackcaps  and  2 

of  red  raspberries.     How  many  bushes  did  he  set  out  ? 

5.  He  planted  a  bed  of  asparagus  4  ft.  wide  and  36  ft. 
long ;  2  beds  of  parsnips  and  2  of  beets,  each  1 J  ft.  wide 
and  36  ft.  long ;  2  beds  of  tomatoes,  and  2  of  squash,  each 

3  ft.  wide  and  36  ft.  long.    What  area  did  he  give  to  each  ? 

6.  He  planted  shrubs  about  the  lawn.     These,  with  the 
walks,  occupied  2200  sq.  ft.     How  many  square  feet  were 
left  for  the  lawn?     See  if  you  can  improve  this  design. 


Vegetable  * 
Garden  * 
40*  80 ft. « 
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GENERAL  BUSINESS  APPLICATIONS 

327.  Our  mining  interests.    We  have  frequently  studied 
the   greatest   source  of   our  national  wealth,  our   farms. 

Another  source 
we  have  seen  to 
be  our  forests. 
Still  another  im- 
portant one  is  our 
mines.  The  first 
(raw)  product  of 
our  mines  was,  at 
the  beginning  of 
the  century,  worth 
about  $800,000,- 
000  a  year,  the 
metals  produced 
were  worth  about 
$500,000,000,  and 
the  petroleum 
products  alone 
were  worth  over 
$70,000,000.  We 
think  of  our  gold 

output  as  valuable,  but  our  copper 
is  more  so,  our  iron  is  three  times 
as  valuable,  and  our  coal  is  worth 
four  times  as  much. 

The    most    valuable    product  of 
our    mines    is     coal,    from    which 
coke  and  gas  are  made,  and  which 
furnishes  the  chief  power  for  our 
manufacturing,  for  heating,  and  for  general  electricity. 
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WRITTEN   EXERCISE 

1.  A  short  ton  of  bituminous  (soft)  coal  contains  76.05% 
of  carbon  and  2.32%  of  ash.     How  many  pounds  are  there 
of  each? 

2.  If  2000  Ib.  of  anthracite  (hard)  coal  contain  1828  Ib. 
of  carbon,  how  much  will  100  Ib.  contain?     What  is  the 
per  cent  of  carbon  ? 

3.  We  mined  2G8  million  tons  of  coal  in  a  certain  year 
when  Great  Britain  mined  252  million  tons.     Our  output 
was  what  per  cent  greater  than  theirs  ? 

4.  If  we  manufacture  $75,700,000  worth  of  gas  a  year, 
the    coal   and  other  material   used   costing   27%    of   this 
amount,  how  much  does  the  material  cost  ? 

5.  If  Maryland  produces  5.1  million  tons  of  soft  coal, 
worth    at  the    mines    $5,000,000,   what  is    the    value    of 
Pennsylvania's  output  of  81.6  million  tons,  at  the  same 
average  price  per  ton? 

6.  If  we  produce  226  million  tons  of  bituminous  coal, 
worth  $1.05  a  ton  at  the  mines,  and  30%  as  much  anthra- 
cite, worth  60%  more  per  ton,  what  is  the  total  value  of 
our  annual  coal  product  ? 

7.  A  Wilkesbarre  (Pennsylvania)  coal  shaft  is  1042  ft. 
deep,  and  the  opening  is  12  ft.  by  51  ft.     Supposing  it  to 
be  rectangular,  it  represents  the  excavating  of  how  many 
loads  of  earth,  1  cu.  yd.  to  a  load? 

8.  Near  the  bituminous    mines   are    coke    ovens  where 
the  coal  is  converted  into  coke  by  driving  off  the  gas  and 
moisture.     We  use  30  million  tons  of  coal  a  year  to  make 
19  million  tons  of  coke.     What  is  the  loss  per  cent  ? 

9.  Of  the  19  million  tons   of  coke  produced,  Pennsyl- 
vania produced  67.4%.     How  many  tons  did  she  produce? 
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OUR  IRON  MINES 
WRITTEN  EXERCISE 

1.  Iron  ore  is  sold  by  the  long  ton.     This  is  what  per 
cent  more  than  the  short  ton? 

2.  The  average  price  of  iron  ore  at  the  mines 
one  year  was  $2.95  a  ton,  and  it  decreased 
54%    in    price    the    next   year. 
What  was  then 
the    average 
price  ? 

3.  In  one  year 
we  made  2,106,- 
500  kegs  of  cut 

nails,  100  Ib.  to  the  keg,  and  300%   more  of  wire  nails. 

How  many  pounds  of  nails  did  we  make  in  that  year? 

4.  If  we  should  make  2,100,000  short  tons  of  steel  rails 
a  year,  averaging  70  Ib.  to  the  yard,  how  many  miles  of 
rails  would  we  make? 

5.  Iron  melted  from  the  ore  is  molded  into  short  bars 
called  pigs.     Pig  iron  was  worth  $16  a  ton  in  a  certain 
year.    The  next  year  it  increased  10%  in  value,  but  the 
year  following  it  decreased  10  % .    What  was  its  value  then  ? 

6.  At  the  opening  of  this  century  39,758  wage  earners 
in  this  country  produced  14,432,154  tons  of  pig  iron,  while 
10  years  before  that  33,415  men  produced  8,854,975  tons. 
What  was  the  average  number  of  tons  per  man  in  each  year, 
and  the  per  cent  of  increase  per  man  ? 

7.  If  we  produced  17,160,632  tons  of  pig  iron  in  one 
year,  an  increase  of  13%  on  the  year  before,  how  many 
tons  did  we  produce  the  year  before  ? 


METALS 
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328.  Some  of  our  metals.    From  the  ores  brought  from  our 
mines  metals  are  extracted. 


WRITTEN  EXERCISE 

1.  When  700  Ib.  of  copper  was  worth  $73.50,  what  was 
250  Ib.  of  the  same  quality  worth? 

2.  A  dealer  sold  800  Ib.  of  nickel  at  55  ct.  a  pound,  thus 
gaining  10%  on  the  cost.     How  much  did  it  cost  him? 

3.  If  a  dealer  buys  900  Ib.  of  zinc  at  $88  a  short  ton,  at 
what  rate  per  pound  must  he  sell  it  to  gain  50%? 

4.  In  one  year  silver  averaged  54.98  ct.  an  ounce,  which 
was  102.8  %  of  the  average  for  the  preceding  year.    What 
was  the  average  then? 

5.  Silver  is  sold  by  the  troy  ounce.     This  is  what  per 
cent   of   the    avoirdupois    ounce    (7000    gr.  =  16    av.   oz., 
5760  gr.  =  12  troy  oz.)? 

6.  Quicksilver  (mercury)  is  sold  by  the  flask  of  76£  Ib. 
If  a  dealer  buys  it  at  $38.25  a  flask,  at  how  much  a  pound 
must  he  sell  it  to  gain  20%? 

7.  If  a  short  ton  of  lead  is  worth   $96,  how  much  is 
750  Ib.  worth  ?     If  a  dealer  bought  it  at  this  rate  and  sold 
it  at  8  ct.  a  pound,  what  was  his  per  cent  of  profit? 
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MANUFACTURED  PRODUCTS 
WRITTEN  EXERCISE 

1.  We  made  50,168,000  gross  of  pins  in  a  certain  year, 
and  2%  as  many  needles.     How  many  needles  and  pins 
together  did  we  make? 

2.  The  value  of  the  sewing  machines  manufactured  in 
the  first  year  of  this  century  was  $21,603,200,  or  143 J  % 
of  the  value  ten  years  before.     What  was  the  value  then  ? 

3.  If  we  manufactured  1,825,769  watch  movements  in  a 
certain  year,   and  sold  them   for  $2,756,911.19,  and  the 
dealers  sold  them  at  an  average  price  of  $3.02  each,  what 
p.er  cent  profit  did  the  dealers  make  ? 

4.  We  made  144,875  typewriters  in  a  certain  year,  worth 
on  an  average  $38.50  each.     We  sold  40%  of  these  to 
other  countries.     How  much  did  we  receive  from  the  for- 
eign sales  ? 

5.  If    we   made    2775   locomotives    in    a   certain   year, 
averaging  $10,000  each,  and  sold  20%    of  them  abroad, 
how  much  did  we  receive  from  our  foreign  trade  and  how 
many  locomotives  did  we  sell  abroad  ? 

6.  If,   when   our   population   was    82,155,000,  we  used 
$2,738,500  worth  of  pins  and  needles  a  year,  what  will 
they  cost  for  a  population   of  100,000,000,  at  the  same 
rate  ?     How  much  does  this  average  a  person  ? 

7.  It  was  recently  estimated  that  the  farmers  in  this 
country  owned  $800,000,000  worth  of  agricultural  imple- 
ments, and  that  if  it  were  possible  to  get  help  to  do  the 
harvesting  without  machinery  it  would  cost  $684,000,000 
a  year  more  than  it  did.    This  gain  is  what  per  cent  of  the 
cost  of  the  implements  ? 
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SOME  PROBLEMS  OF  A  MANUFACTURER 

329.  Capital.    The  money  that  a  company  has  invested  in 
such  an  enterprise  as  manufacturing  is  called  its  capital. 

WRITTEN  EXERCISE 

1.  The  capital  of  a  certain  company  is   $300,000,  and 
its  annual  business  is  3J  times  its  capital.     What  is  its 
annual  business? 

2.  Its  profits  are  6%  of  its  annual  business.    How  much 
is  this?     This  is  what  per  cent  of  its  capital? 

3.  The  company  carries   $325,000  worth  of  insurance, 
paying  $6  on  each  $1000  per  year.     What  is  the  cost? 

4.  One  of  the  articles  manufactured  is  sold  at  retail  for 
$3.50,  the  dealer  making  a  profit  of  40%.    How  much  does 
the  dealer  pay  for  the  article? 

5.  The  manufacturer  of  the  article  mentioned  in  Ex.  4 
pays  for  material  $1.30,  labor  45/,  expenses  and  advertis- 
ing 45/,  selling  15/.     How  much  does  he  make  on  each 
article  ?  What  per  cent  ? 

6.  On  which  will  the  manufacturer  make  the  greater 
rate  of  profit,  —  an  article  which  costs  $2.35  to  make,  and 
which  he  sells  at  $2.50  less  2%,  or  one  costing  $1.84  and 
selling  at  $2  less  3j%? 

7.  The  company  sells  on  30  da.  credit,  or  at  3%  discount 
if  paid  within  10  da.     About  60%  of  the  amount  of  the 
sales    are  discounted.      What   is  the  rate  of  discount  on 
the  total  sales? 

8.  The   company   pays   one   of    its   traveling   salesmen 
$1500  a  year,  and  allows  him  $1500  a  year  additional  for 
expenses.    He  sells  $75,000  worth  of  goods.     His  salary 
and  expenses  together  are  what  per  cent  of  his  sales  ? 
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9.  The  buildings  of  the  company  are  worth  $62,000, 
and  the  company  allows  9%  a  year  for  repairs  and  depre- 
ciation in  value.  This  means  what  annual  expense  ? 

10.  In  a  year  when  the  business  amounted  to  $954,000 
the  company  invested  f  %  of  this  sum  in  advertising  in 
trade  journals.     How  much  did  it  pay  for  advertising? 

11.  The  next  year   it   invested    $51,350   in   "national 
advertising"  (in  the  popular  magazines),  which  was  5% 
of  the  amount  of  its  business  for  that  year.     What  was 
the  amount  of  its  business  ?     Taking  the  increase  over  the 
preceding  year  (see  Ex.  10),  did  the  advertising  pay? 

12.  This  company  employs  200  girls  at  $7.50  a  week,  30 
men  at  $14.50  a  week,  30  boys  at  $5.75  a  week.     What  is 
the  weekly  pay  roll  for  this  labor?     How  much  does  an 
increase  of  10%  in  all  the  wages  add  to  the  weekly  salary 
of  one  of  the  girls  f  to  the  total  weekly  pay  roll  ? 

13.  The  company  employs   great  care  in  its  sales,  but 
its  loss  by  poor   debts    last  year,  when    its    sales  were 
$1,125,000,  was  1^%    of  the   sales.     How  many  dollars 
did  the  company  lose  through  poor  debts? 

14.  The  company  employs  four  men  on  a  certain  kind  of 
work,  at  28  ct.  an  hour.     The  pay  roll  shows  the  number 
of  hours  each  man  works.    Fill  in  this  pay  roll.    How  will 
you  check  the  work  ? 


MON. 

Tu. 

WED. 

TH. 

FBI. 

SAT. 

WAGES 

E.  Glover    .... 

8 

8 

8 

8 

8 

8 

J.  Thornton    .     .     . 

8 

7 

8 

n 

8 

8 

0.  M.  Gooley  .     .     . 

n 

7| 

0 

8 

8 

0 

Wm.  Thompson  .     . 

4 

8 

8 

8 

8 

4 

i 
i 
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SOME  OF  OUR  SHIPPING  INTERESTS 
WRITTEN  EXERCISE 

1.  The  tonnage  (weight)  of  the  Cedric  is  21,000  tons, 
which  is  Ti¥  more  than  that  of  the  Celtic.  What  is  the 
tonnage  of  the  Celtic? 


2.  If  a  steamer's  hull  is  40  ft.  4  in.  deep  and  700  ft. 
long,  the  depth  is  what  per  cent  of  the  length?    (Think 
of  these  dimensions  compared  with  those  of  your  school 
building.) 

3.  One  of  the  steamship  lines  landed  in  New  York  on 
an  average  1206  passengers  per  ship  in   a  certain  year, 
which  was  90%   of  the  average  the  year  before.     What 
was  the  average  then? 

4.  One  of  the  largest  steamers  will  carry  80  barge  loads 
of  grain,  at  8000  bu.  to  a  barge.     A  freight  car  20  ft.  long 
will  carry  1000  bu.     What  is  the  total  length  of  a  train 
carrying  enough  grain  to  load  this  steamer? 

5.  One  of  our  American  steamers  pays  $4760  in  monthly 
wages  to  the  136  stokers  who  keep  up  the  fires  for  its 
great  engines.     A  German  steamer  pays  $2864  to  its  179 
men  who  do  this  work.     Each  American  stoker  receives 
what  per  cent  more  monthly  wages  than  the  German? 
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330.  The  produce  buyer,  the  shipper,  and  the  freight  bills. 
The  word  produce  is  commonly  applied  to  the  vegetable 
product  of  farms,  as  grain,  hops,  cabbages,  and  beans.  If 
a  man  sends  produce  to  some  distant  place,  he  is  then 
a  shipper.  He  may  ship  by  cars  or  by  boat.  The  buyer 
often  puts  produce  in  a  large  storage  house,  where  it  is 
kept  so  as  not  to  be  damaged,  until  he  is  ready  to  sell 
it.  If  he  sells  it  delivered  on  the  cars  where  he  lives,  he 
is  said  to  sell  f.o.b.  (free  on  board). 

WRITTEN  EXERCISE. 

1.  A  produce  buyer  bought  250  bbl.  of  apples  at  $2.12i 
per  barrel  and  sold  them  at  a  profit  of  121%.     What  did 
he  gain? 

2.  A    produce   buyer   bought    75    tons    of    cabbage    at 
$5.25  per  ton.     He  paid  75  ct.  per  ton  for  storage  and 
sold  them  at  a  profit  of  15%  on  the  total  cost.     What 
did  he  gain? 

3.  A  produce  buyer  bought  50  tons  of  cabbage  at  $5  per 
ton  and  put  them  in  storage.     He  paid  $2  per  ton  for 
storage  when  he  put  them  in.     When  he  took  them  out 
ho  found  that  they  had  shrunk  25%  while  in  storage.     He 
then  paid  $1  per  ton  for  trimming  and  loading  into  cars, 
and  sold  them  for  $10  per  ton  f.o.b.     Wrhat  was  his  gain 
or  loss  on  the  deal  ? 

4.  A  buyer  bought  1000  bbl.  of  apples  in  the  fall,  at  $2 
per  barrel.    He  decided  to  put  them  in  storage  for  3  months, 
which  cost  40  ct.  per  barrel.    At  the  end  of  that  time  he 
found  that  6  %  of  the  apples  had  decayed.    He  then  repacked 
them,  paying  10  ct.  per  barrel  of  sound  apples  for  repack- 
ing, and  sold  them  at  $2.80  per  barrel.     What  was  his 
gain  or  loss  on  the  deal? 
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5.  A  shipper  sent  200  bbl.  of  fruit  to  a  city,  paying  $2.30 
per  barrel  f.o.b.,  and  20  ct.  per  cwt.  (hundredweight)  for 
freight.     Allowing  160  Ib.  to  the  bbl.,  what  did  the  ship- 
ment cost  delivered  at  the  city  freight  house  ? 

6.  A  shipper's  freight  bills  for  3  days  were  as  follows : 


FREIGHT  TO 

TOTALS 

MAYS 

MAY  4 

MAY  5 

Columbus    .... 

$17.08 

$3.40 

$7.90 

$5.78 

Saint  Joseph    .     .     . 

X 

9.62 

23.50 

16.92 

Cortland      .... 

X 

8.27 

16.75 

31.75 

Little  River      .     .     . 

X 

4.25 

9.62 

4.27 

Find  the  totals  marked  x,  y,  and  z.     The  totals  of  the  z's 
should  equal  what  other  total  ? 

7.  A  shipper  in  Wilson,  New  York,  sends  27,642  Ib.  of 
cabbages  to  Memphis.     The  rate  is  47/  per  100.     What 
freight  does  he  pay?     This  freight  goes  over  three  roads, 
the  Rome  and  Watertown,  the  Wabash,  and  the  Illinois 
Central,  and  these  roads  share  according  to  the  distances 
they  carry  the  freight.     The  Rome  and  Watertown  gets 
21.99%,  the  Wabash  58.16%,  and  the  Illinois  Central  the 
rest.     How  much  does  each  road  get  ? 

8.  A  shipper  sends  150  bbl.  of  apples  to  Kansas  City. 
He  pays  44 /  per  cwt.      At  160  Ib.   to  the  barrel,  what 
freight  does  he  pay?     The  freight  agent  allows  40/  per 
cwt.  to  the  following  roads  :  Lackawanna  Railroad,  22.62  % ; 
Michigan   Central,   49.18%;    Rock  Island,  28.20%;    and 
allows  Mississippi  bridge  tolls  3/  per  cwt.  and  terminal 
switch   charges   20/  per   ton.     How    much  of   the   total 
freight  charge  did  the  roads,  the  bridge,  and  the  terminal 
station  receive  ? 
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ELEMENTARY  PROBLEMS  ABOUT  WEATHER 
WRITTEN  EXERCISE 

1.  What  is   the   difference   in  temperature  between'  4° 
below  zero  and  the  freezing  point  of  water? 

2.  The  average  January  temperature  in  Washington  is 
33°,  in  New  York  it  is  10%  less,  and  in  Norfolk,  Virginia, 
it  is  20%  more.     What  is  it  in  each  of  these  places  ? 

3.  The   coldest   temperature   recorded   by  our  weather 
bureau  is  in  Poplar  Eiver,  Montana,  63°  below  zero,  while 
the  lowest  recorded  at  Key  West,  Florida,  is  41°  above 
zero.     What  is  the  average  of  these  two? 

4.  The  highest  temperature  recorded  at  any  station  of  our 
national  weather  bureau  is  118°,  at  Yuma.     Eed  Bluff,  Cali- 
fornia, has  come  within  2.95%  of  it,  and  Boise  City,  Idaho, 
within  7%.     What  is  the  highest  temperature  of  these 
places? 

5.  The  average  velocity  of  the  wind  in  Buffalo  is  11  mi. 
per  hour  throughout  the  year.    It  is  18T2T%  less  in  Chicago, 
and  is  22f  %  less  in  Denver  than  in  Chicago.    What  is  the 
average  velocity  in  each  of  these  places  ? 

6.  The  highest  wind  velocity  ever  known  in  San  Fran- 
cisco was  60  mi.  per  hour.    Such  a  wind  blows  with  a  force 
of  17.712  Ib.  per  square  foot.    What  is  its  pressure  on  the 
side  of  a  school  building  100  ft.  long  and  40  ft.  high? 

7.  The  average  annual  precipitation  (rainfall)  in  Vicks- 
burg  is  55.7  in.,  in  Nashville  it  is  5.7  in.  less,  in  Yuma, 
Arizona,  it  is  only  6%   as  much  as  in  Nashville,  and  in 
Duluth  it  is  1000%  as  much  as  in  Yuma.     What  is  the 
precipitation  in  these  various  places  ? 

It  is  often  found  to  be  helpful  to  keep  records  of  the  weather,  illus- 
trating the  temperature  by  a  curve  as  shown  on  page  121. 
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OUR  ELECTRICITY  INTERESTS 
WRITTEN  EXERCISE 

1.  If  the  number  of  miles  of  electric  street   railways 
increased  in  12 

years  recently  from 
1250  to  22,500, 
what  was  the  per 
cent  of  increase? 

2.  If  the  money 
invested  in  manu- 
facturing electrical 
apparatus  increased 
in  the  ratio  of  2  to  9 

in  a  certain  ten  years  from  $19,000,000,  how  much  was 
it  at  the  end  of  the  ten  years  ? 

3.  If  the  value  of  the  electrical  apparatus  produced  in  a 
certain  year  was  $96,000,000,  an  increase  in  the  ratio  of 
5  to  24  in  ten  years,  what  was  it  ten  years  before  ? 

4.  If  the  cost  of  running  street  cars  in  a  city  is  19/  per 
mile  by  horse  power,  IT}/  by  cable,  and  13/  by  electricity, 
what  per  cent  cheaper  is  it  to  run  them  by  electricity  than 
by  horse  power  ?   than  by  cable  ? 

5.  If  the  average  number  of  telephone  calls  per  day  in 
this  country  was  9,387,600  in  a  certain  year,  an  increase 
of  20%  over  the  preceding  year,  what  was  the  total  num- 
ber of  calls  for  all  of  the  preceding  year? 

6.  If  it  is  25,000  mi.  around  the  earth,  what  was  the 
ratio  of  the  distance  around  the  earth  to  the  length  of 
wire  of  the  Bell  Telephone  Company  when  this  company 
had  3,250,000  miles  of  wire  in  its  system  ? 
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MISCELLANEOUS   PROBLEMS 
ORAL    EXERCISE 

1.  15  is  £  of  what  number?   1  of  what  number? 

2.  25  is  ^  of  what  number?   f  of  what  number? 

3.  Express  as  decimals :  f ,  f ,  ^,  &>  &>  59o>  U- 

4.  Express  as  common  fractions :  0.5,  0.6,  0.25,  0.40. 

5.  Express  as  an  integer  and  a  common  fraction  :  1.33^, 
3.66f ,  5.75,  17.400,  32.125. 

6.  State  the  sums  :  0.7  +  0.8,  0.6  +  0.4,  0.9  +  0.7,  1.6 
-f  2.4,  3.8  +  0.2,  5.9  +  4.1,  3.25  +  6.75. 

7.  Multiply  :  0.5  x  0.5,  4  x  0.5,  0.3  x  6,  0.25  x  4,  0.01 
X  50,  7  x  0.7,  0.01  x  0.01,  0.05  x  0.09. 

8.  Divide  :  2.5  -*-  5,  3.5  -  7,  0.49  ~-  7,  6.4  -  8,  0.72  -5-  9, 
1.44  --  12,  14.4  -f-  12,  12.5  -5-  5,  1.25  -f-  5. 

9.  A  foot  is  what  decimal  fraction  of  a  yard  ?    A  quart 
is  what  decimal  part  of  a  gallon  ?   of  a  peck  ? 

10.  Eeduce  2  ft.  8  in.  to  inches ;  2  Ib.  8  oz.  to  ounces ; 
2  dollars  and  8  cents  to  cents ;  2  min.  8  sec.  to  seconds. 

11.  Eeduce  36  in.  to  feet;  19  in.  to  feet  and  inches; 
42  in.  to  yards  and  inches ;  40  oz.  to  pounds  and  ounces. 

12.  State  the   sums:  3  ft.  8  in.  +4  ft.  4  in. ;  2  ft.  9  in. 
+  3  ft.  9  in.;  3  yd.  20  in.  +  5  yd.  20  in. ;  7  Ib.  10  oz.  +  2  Ib. 
6  oz. ;   4  bu.  2  pk.  -f  8  bu.  3  pk. 

13.  Subtract :   8  yd.  4  in.  -  1  yd.  30  in. ;    2  Ib.  10  oz.  - 
15  oz.;  4  bu.  2  pk.  -  3  pk.;  5  rd.  2  ft.  -  3J-  ft. ;  2  yd.  1  ft. 

-  1  yd:  2  ft. ;   5  rd.  6£  ft.  -  2  rd.  13  ft. 

14.  Multiply  :  2  ft.  6  in.  by  2;  3  ft.  4  in.  by  3  ;  4  ft.  3  in. 
by  4 ;  1  ft.  8  in.  by  2 ;  2  Ib.  2  oz.  by  8;  1  Ib.  4  oz.  by  5. 

15.  Divide  :  8  Ib.  4  oz.  by  4 ;  10  Ib.  10  oz.  by  5  ;  9  ft.  6  in. 
by  3 ;  1  Ib.  10  oz.  by  2 ;  1  Ib.  8  oz.  by  8;  3  yd.  4  in.  by  10. 
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WRITTEN    EXERCISE 

First  estimate  the  answer  arid  write  it  down  ;  then  solve 
the  problem  and  compare  the  answers  (see  page  88) : 

1.    f  +  lf-  2.    i  +  if.  3.    A  +  H- 

4-  H  +  H-  5-  H  +  JJ-  6-  H-H- 

7-  If -A-  s.  H-Tv  9.  H-JJ. 

10.  At  23/  a  yard,  what  will  8J  yd.  of  ribbon  cost? 

11.  At  18/  a  pound,  what  will  7J  Ib.  of  meat  cost? 

12.  At  12i/  a  yard,  what  will  18  yd.  of  cotton  cost? 

13.  At  $1.30  a  yard,  what  will  27  yd.  of  cheviot  cost? 

14.  At  $2.30  a  yard,  what  will  15  J  yd.  of  velvet  cost? 

15.  At  24 X  a  yard,  what  will  14f  yd.  of  gingham  cost? 

16.  If  7J  yd.  of  velvet  cost  $12.40,  what  is  the  price 
per  yard? 

17.  If  a  dealer  pays  $18.75  for  150  Ib.  of  figs,  what  does 
he  pay  per  pound? 

18.  A  woman   buys  3J  Ib.  of  coffee  for  $1.04.    What 
does  she  pay  per  pound  ? 

19.  A  train  of  cars  goes  63.9  mi.  in  an  hour  and  a  half. 
What  is  its  rate  per  hour? 

20.  A  man  pays  $216  a  year  for  the  rent  of  his  house. 
What  is  the  rate  per  month? 

21.  A  laundry  man  pays  $5.40  for  160  cakes  of  soap. 
What  does  he  pay  per  cake  ? 

22.  A  dealer  pays  $33  a  dozen  for  hats.    At  this  rate, 
what  does  he  pay  for  50  hats? 

23.  If  a  dealer  pays  28/  a  pound  for  a  certain  grade  of 
cinnamon,  at  what  price  per  ounce  must  he  sell  it  to  gain 
0.75/  an  ounce  ? 
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ORAL    EXERCISE 

Express  as  per  cents : 

1.    i-         2.    1.         3.    |.  4.    J.         5.    |.  6.    f. 

7.    TV.       8.    ft.       9.     ft.       10.    J.       11.    sV        12.    sV 

Express  as  common  fractions : 

13.    25%.  14.   33J%.  15.    20%. 

16.    12^%.  17.    16|%.  18.    81%. 

19.  How  much  is  16f%  of  6?  of  54?  of  48?  of  60? 

20.  $15  is  what  per  cent  of  $45?  of  $75?   of  $150? 

21.  A  quart  is  what  per  cent  of  a  peck?   of  a  gallon? 

22.  How  much  is  66|%  of  3?  of  60?  of  90?  of  120? 

23.  How  much  is  6^%  of  16?  of  32?  of  64?  of  160? 

24.  How  much  is  33  J%  of  9?  of  3?  of  675?  of  1233? 

25.  How  much  is  50%  of  96?  of  120?   of  480?  of  15? 

26.  How  much  is  25%  of  60?   of  88?  of  500?   of  1200? 

27.  How  much  is  12i%  of  40?  of  64?  of  888?  of  16? 

28.  A  man  pays  $2.50  a  year  interest  on  $50.    What  is 
the  rate? 

29.  A  school  having  240  pupils  graduated  30.    What  per 
cent  were  graduated? 

30.  A  merchant  gained  $360  on  $3000  worth  of  goods. 
What  was  his  rate  of  gain? 

31.  A  man  pays  $24  interest  for  6  mo.  on  a  loan  of 
$1200.    What  is  the  rate  per  year? 

32.  How  much  is  8J%  of  120?   of  240?  of  600?  of 
2400?  of  4800?  of  6000?  of  12,000? 

33.  25  is  1%  of  what  number?   10%  of  what  number? 
50%  of  what  .number?  33  J%  of  what  number? 
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WRITTEN    EXERCISE 
1-    II  X«i-  2.    ffXfS.  3.    IfXtff. 

*•  t«xW-  5-  tfxfti.          6.  jjxw- 

7-  ii -iff        8.  e  +  m.      9.  M-m- 

10-    fi  +  ttf.  11-    -H-T<VV  12.    ft  +  TV,. 

13-    H  +  T5T  +  ?V        I4'    If  +  i  +  f          16-    i  +  tt  +  AV 

16.  On  a  shipment  of  525  bbl.  of  apples  4%  were  frozen. 
How  many  were  not  frozen? 

17.  A  bookseller  pays  50/  less  J  for  a  book,  and  sells  it 
for  50/.    What  is  his  per  cent  of  profit? 

18.  A  farmer  sold  3  cows  for  $110.40,  which  was  8% 
less  than  they  cost.    What  was  the  cost  of  each? 

19.  A  boy  was  sick  and  missed  5%  of  the  180  school 
days  of  a  year.    How  many  days  was  he  in  school  ? 

20.  A  man  worked  320  days  last  year,  at  $3,  and  put  12  % 
of  his  wages  in  the  bank.    How  much  did  he  put  in  the  bank  ? 

21.  A  dealer  sold  a  suit  of  clothes  for  $4.50  more  than 
it  cost,  thus  making  a  profit  of  25%.    At  what  price  did  he 
sell  the  clothes  ? 

22.  A  dealer  sold  an  automobile  for  $90  less  than  the 
marked   price,  thereby  throwing  off  12%.    What  is  the 
price  at  which  he  sold  the  automobile  ? 

23.  An  agent  charges  a  commission  of  2j%  for  selling 
some    property,   and   thereby  receives    $36.25.     At  what 
price  did  he  sell  the  property  ?    What  did  he  remit  to  his 
employer  after  deducting  his  commission? 

24.  A  dealer  bought  a  suit  of  clothes  for  $20  and  sold  it 
for  $25.    The  suit  cost  the  manufacturer  $15.    What  was 
the  manufacturer's  rate  of  profit?    What  was  the  dealer's 
rate  of  gain  on  what  he  paid  ?  on  what  the  customer  paid  ? 
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ORAL    EXERCISE 

1.    How  many  cubic  feet  in  a  room  20  ft.  by  15  ft.  by 
10  ft.  ? 


2.  A  rectangle  is  6  ft.  wide  and  33  J%  longer.    What 
is  the  perimeter  ? 

3.  A  dealer  buys  $126  worth  of  books  at  i  discount. 
What  does  he  pay  ? 

4.  A  school  buys  $12  worth  of  maps  at  20%  discount. 
What  do  the  maps  cost  ? 

5.  After  spending  10%  of  his  money  a  man  has  $45. 
How  much  had  he  at  first? 

6.  After  gaining  5%  on  his  money  a  man  had  $210. 
How  much  had  he  at  first? 

7.  After  selling  25%  of  his  papers  a  newsboy  had  27. 
How  many  had  he  at  first  ? 

8.  At  a  bargain  sale  a  woman  buys  $18  worth  of  dry 
goods  at  J  off.    What  does  she  pay? 

9.  The  width  of  a  parallelogram  is  33  J%  of  the  length. 
The  length  is  21  ft.    What  is  the  area  ? 

10.  John  has  gained  10%  in  height  this  year,  and  is  now 
4  ft.  7  in.  tall.    How  tall  was  he  a  year  ago  ? 

11.  The  base  of  a  triangle  is   50%    greater  than   the 
altitude.    The  altitude  is  20  in.    What  is  the  area? 

12.  One  of  the  two  equal  sides  of  an  isosceles  triangle 
is  20  in.,  and  the  base  is  25%  of  the  sum  of  the  equal  sides. 
What  is  the  perimeter  ? 

13.  A  square  and  an  equilateral  triangle   have  equal 
perimeters,  120  in.    The  side  of  the  square  is  what  per 
cent  of  the  side  of  the  triangle? 


2.    4^  x  3f 

3. 

5.  45  x  ;>r;. 

6. 

8.   20|  -f-  3|. 

9. 

11.    22f-5i3. 

12. 
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WRITTEN    EXERCISE 

1.   3§  x  2f  2.   4^  x  3f  3.   2J  x 

4. 
7. 
10. 

13.  A  bale  of  worsted  weighing  75  Ib.  loses  8  oz.  in  reel- 
ing off.    What  is  the  per  cent  of  loss  ? 

14.  It  gains  0.45  Ib.  to  the  75-lb.  bale  in  dyeing.    What 
is  the  per  cent  of  gain? 

15.  It  loses  12  oz.  on  the  machines  in  being  made  into 
Astrakhan  cloth.    This  is  what  per  cent  of  the  original 
weight  of  the  bale? 

16.  This  75-lb.  bale  cost  $50.25,  and  it  lost  4  oz.  in  the 
fulling  mill.    What  was  the  value  of  the  part  lost? 

17.  The  total  loss  (Exs.  13-16)  is  what  per  cent  of  the 
original  weight  ?    What  is  its  value  at  67^  a  pound  ? 

18.  A  yard  of  this  cloth  contains  2  Ib.  of  worsted  at  67/ 
a  pound  and  lj  Ib.  of  cotton  at  18/  a  pound.    Each  is  what 
per  cent  of  the  total  cost  of  materials  ? 

19.  To  the  cost  of  materials  in  Exs.  16,  18,  add  3?  a  yard 
for  knitting  the  cloth,  2^f  a  yard  for  dyes,  3|/  a  yard  for 
dyeing,  and  20%  of  the  cost. of  raw  materials  for  factory 
expense,  and  find  the  total  cost  per  yard. 

20.  A  certain  grade  of  this  cloth  costs  $1.48  a  yard.    It 
sells  for  $2  less  10%.    The  salesman  is  allowed  5%  on  the 
list  price.    What  profit  will  the  factory  make  on  5000  yd.? 

21.  75  Ib.  of  worsted  is  made  into  Astrakhan  cloth,  at 
2  Ib.  to  the  yard.    In  fulling,  this  cloth  stretches  5  yd., 
and  shrinks  from  110  in.  in  width  to  55  in.    Does  the  piece 
gain  or  lose  in  area,  and  how  much?    What  per  cent? 
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ORAL    EXERCISE 

1.  At  31^  gal.   to  the   barrel,   how    many  barrels  in 
126  gal.?   in  315  gal.?   in  630  gal.? 

2.  At  4|  cu.  ft.  to  the  barrel,  how  many  barrels   in 
29  cu.  ft.?   in  8f  cu.  ft.?   in  20f  cu.  ft.? 

3.  At  24|  cu.  ft.  to  the  perch,  how  many  perches  in 
99  cu.  ft.  ?  in  49i  cu.  ft.  ?   in  2375  cu.  ft.  ? 

4.  At  231  cu.  in.  to  the  gallon,  how  many  gallons  in 
924  cu.  in.  ?  in  462  cu.  in.  ?   in  693  cu.  in.  ? 

5.  At  $5.60  a  ton,  how  much  will  10  T.  of  coal  cost? 
£T.?   |T.?   lOf  T.?  10  T.  750  lb.?  2T.?   20  T.  ? 

6.  At  31i  gal.  to  the  barrel,  how  many  gallons  in  a 
50-barrel  water  tank?   in  a  100-barrel  water  tank? 

7.  A  vase  contains  264  cu.  in.  of  water.    What  fraction 
more  than  a  gallon  does  it  contain  ? 

8.  Allowing  35  cu.  ft.  to  a  ton  of  coal,  how  many  tons 
will  fill  a  bin  containing  315  cu.  ft.  ? 

9.  Allowing  22  bricks  to  the   cubic  foot,  how  many 
bricks  in  a  wall  containing  5000  cu.  ft.  ? 

10.  An  oat  bin  contains  50  cu.  ft.    How  many  bushels 
does  it  contain  at  1|  cu.  ft.  to  the  bushel? 

11.  A  pile  of  wood  is  8  ft.  high,  4  ft.  wide,  and  16  ft. 
long.    How  many  cords  does  it  contain  ? 

12.  Allowing  500  cu.  ft.  of  timothy  hay  to  a  ton,  how 
many  tons  will  fill  a  haymow  containing  10,500  cu.  ft.  ? 

13.  A  cellar  21  ft.  by  15  ft.  is  to  be  excavated  to  a  depth 
of  6  ft.    What  will  it  cost  at  50/  a  load  (cubic  yard)  ? 

14.  A  wall  is  60  ft.   long,   5  ft.  high,   and  1  ft.  thick. 
How  many  bricks  does  it  contain  at  22  to  the  cubic  foot  ? 


to 
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1.    42%  of  A-          2.    24%  of  ff  3.    36%  of  |f 

4.   56%  of  f|.         5.    64%  of  §J.  6.    84%  of  f  f. 

7.  If  I  yd.  of  velvet  costs  $2.80,  what  do  6J  yd.  cost? 

8.  A  dealer  paid   $341.25  for  10,500  ft.   of   lumber. 
What  was  the  price  per  M? 

9.  How  many  bushels  in  a  bin  7  ft.  6  in.  long,  6  ft. 
6  in.  wide,  and  5  ft.  deep  ?    (Take  1  bu.  =  2150  cu.  in.) 

10.  What  is  the  number  which  must  be  subtracted  from 
7T3F  in  order  to  leave  a  remainder  of  4||  ? 

11.  How  much  will  7J  mi.  of   telegraph  wire  cost  at 
33J/  a  pound,  allowing  1  Ib.  of  wire  to  22  ft.  ? 

12.  A  dealer  sold  72  barrels  of  flour  at  $8.50  a  barrel, 
thereby  gaining  $43.20.    What  did  each  barrel  cost  him  ? 

13.  A  farmer  sold  f  of  his  152-acre  farm,  and  afterwards 
sold  19  A.    The  part  that  remained  was  what  per  cent  of 
the  farm? 

14.  A  man  spends  f  of  his  income  for  board  and  clothes, 
^  of  it  for  other  expenses,  and  saves  $330  a  year.    What 
is  his  income? 

15.  A  farmer  weighed  the  hay  from  4^  A.  of  a  32-acre 
meadow  and  found  he  had  11  T.  500  Ib.    At  this  rate,  how 
many  tons  did  he  get  from  the  meadow  ? 

16.  In  taking  an  inventory  a  dry  goods  merchant  finds 
that  he  has  61  pieces  of  pongee,  48J-  yd.  in  each  piece, 
which  cost  him  37  J  ct.  a  yard.    What  is  the  total  value  ? 

17.  How  much  will  it  cost  to  dig  a  ditch  for  a  water 
main  extending  15  city  blocks,  the  ditch  being  6  ft.  deep 
and  2  ft.  wide,  at  50X  a  cubic  yard,  the  blocks  running  20 
to  the  mile? 
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ORAL    EXERCISE 

1%    If  4  collars  cost  90/,  what  will  6  cost  ? 

The  pupil  should  think,  "Half  as  much  more."    Many  such 
examples  admit  of  these  short  methods. 

2.  If  7  pencils  cost  21/,  what  will  8  cost? 

3.  If  4  arithmetics  cost  $2.40,  what  will  5  cost? 

4.  If  3  lamp  chimneys  cost  39/,  what  will  2  cost  ? 

5.  If  4  Ib.  of  butter  cost  88/,  what  will  9  Ib.  cost? 

6.  If  2  yd.  of  cloth  cost  62/,  what  will  10  yd.  cost  ? 

7.  If  3  pairs  of  cuffs  cost  90/,  what  will  5  pairs  cost? 

8.  If  5  reams  of  paper  cost  90/,  what  will  3  reams  cost  ? 

9.  If  chairs  cost  $18  per  half  dozen,  what  will  7  cost? 

10.  If  3  yd.  of  carpet  cost  $1.56,  what  will  20  yd.  cost  ? 

11.  If  3  tablets  cost  24/,  how  many  can  be  bought  for 
40/? 

12.  If  a  6-lb.  roast  of  beef  cost  $1.08,  what  will  a  9-lb. 
roast  cost  ? 

13.  If  the  length  of  2  meters  is  2.2  yd.,  how  many  yards 
in  7  meters  ? 

14.  A  dealer  pays  $45  for  3  suits  of  clothes.    What  is 
the  price  per  dozen? 

15.  At  $15  per  half  dozen,  what  will  a  dozen  and  a  half 
of  fountain  pens  cost  ? 

16.  If  an  express  train  makes  90  mi.  in  2  hours,  how 
long  will  it  take  it  to  make  135  mi.  ? 

17.  If  4  men  can  lay  some  stone  pavement  in  5  days, 
how  long  will  it  take  10  men  to  lay  it  ? 

18.  If  8  men  can  do  a  piece  of  work  in  10  days,  how 
many  men  will  it  take  to  do  it  in  16  days? 


REVIEW  263 

WRITTEN   EXERCISE 

1.  A  dealer  sells  for  $238  some  goods  that  cost  him 
$59.50  less  than  this.    What  was  his  rate  of  gain  on  the 
cost? 

$59.50  is  the  required  per  cent  of  what  number? 

2.  A  dealer  sells    for   $2451    some  goods   that  were 
marked  $129  more  than  this.    What  rate  of  discount  did 
he  allow  on  the  marked  price  ? 

$129  is  the  required  per  cent  of  what  number? 

3.  A  grocer  sold  some  canned  goods  at  a  profit  of  20%, 
making  $70.    What  was  the  selling  price? 

4.  A  merchant  paid  $232.50  for  some  goods  after  a 
discount  of  7%  had  been  allowed.    What  was  the  marked 
price  ? 

$232.50  is  93%  of  what  number? 

5.  The  total  cost  of  a  house,  including  the  architect's 
commission  of  5%,  was  $7644.    How  much  was  the  com- 
mission? 

6.  After  deducting  his  commission  of  6%   for  selling 
some  property,  an  auctioneer  remitted  $258.50.    How  much 
was  the  commission? 

7.  The  sum  of  the  principal  and  the  interest  at  5%  on 
a  note  for  a  year  is  $246.75.    What  is  the  interest? 

$246.75  is  105%  of  what  number? 

8.  A  man's   salary  this  year  is   $935,  an  increase  of 
10%.    What  was  it  last  year? 

9.  A    number    is    increased    10%,   and    the    result   is 
decreased  20%.    There  remains  220.    What  is  the  number? 

10.    A  man  saved  $427.50  this  year,  which  is  10%  less 
than  he  saved  last  year.    What  did  he  save  last  year? 
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11.  If  a  man  pays  $196  for  28  weeks'  board,  what  will 
lie  pay  for  37  weeks  ? 

12.  If  the  interest  on  $255  is  $7.65  a  year,  what  is  the 
interest  on  $385  at  the  same  rate  ? 

13.  If  it  costs  $140  to  insure  some  property  for  $10,000, 
what  will  it  cost  to  insure  it  for  $7500  ? 

14.  If  the  area  of  a  certain  field  is  90  A.,  what  is  the 
area  of  one  of  exactly  the  same  shape,  but  half  as  long  ? 

If  it  is  half  as  long,  what  about  the  width?  the  area? 

15.  If  the  interest  on  a  certain  sum  for  2  yr.  is  $38,  what 
is  the  interest  on  twice  that  sum  for  6  mo,  at  the  same  rate  ? 

16.  If  the  freight  on  some  boxes  is  $2.80  for  a  distance 
of  150  mi.,  what  is  it  on  the  same  boxes  for  250  mi.  at  the 
same  rate? 

17.  If  $2.50  pays  the  freight  on  750  Ib.  for  450  mi.,  for 
how  many  miles  will  it  pay  the  freight  on  half  a  ton  at  the 
same  rate? 

18.  An  agent  has  $3248  to  invest  after  deducting  his 
commission  of  lj%  on  the  amount  invested.    What  does 
he  invest? 

19.  If  a  3-ft.  post  casts  a  shadow  4  ft.  long  at  the  same 
time  that  a  church  spire  casts  a  shadow  116  ft.  8  in.,  how 
high  is  the  spire? 

20.  A  building  known  to  be  90  ft.  high  casts  a  shadow 
that  just  reaches  across  the  street.    At  the  same  time  a  boy 
4  ft.  6  in.  high  finds  that  his  shadow  is  6  ft.  long.    How 
wide  is  the  street? 

21.  A  dealer  has  a  balance  of  $2815.20  due  him  from  his 
agent.    Instead  of  taking  the  money  he  instructs  the  agent 
to  invest  it  in  certain  goods,  deducting  his  commission  of 
2%  on  the  amount  invested.    What  is  the  commission? 
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2. 
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3. 
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4. 
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5. 
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7. 
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144. 
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204,100. 

17. 

781,312. 

18. 
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4,402,496. 
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12,975,035. 
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12,899,583. 
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1. 

565,825,000 

bu. 

2 

.  6864  bu 

3. 

617,200,000  bu. 

4. 

$383,112,100. 

5 

.  $7400. 

Page  27 
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16. 

¥• 

17.  5f.. 

18. 

W- 

19. 

TT- 

20. 

¥ 

21. 

¥• 

22.  -y/-. 

23. 

w- 

24. 

W- 

25. 

¥• 

26. 

¥< 

27.  -MP-. 

28. 

2.Q.Q.. 

29. 

fl- 

30. 

10_0_0< 

31. 

^^a. 

32.  -2-°-Q-fi. 

33. 

•H-1-. 

34. 

1403. 

35. 

11A. 

36.  -2Jfo.  37.  A778i.  38.  £-9,p.  39. 
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1.  11.  2.  6.  3.  lOf.  4.  9f.  5.  101. 

6.  7|.  7.  15|.  8.  9f  9.  7^f.  10.  ?f. 


ANSWERS 


11. 

5.                 12. 

7353« 

13.  14i. 

14. 

i^V. 

15.  1. 

16. 

18|.             17. 

lOff. 

18.  15J. 

19. 

12f. 

20.   17Ji. 

21. 

19*.             22. 

26H- 

23.  26A- 

24. 

5A« 

25.  28|, 

26. 

2.                 27. 

12i. 

28.  20^. 

29. 

25. 

30.  7. 

31. 

6A-             32. 

lyV 

33.  1T§¥. 

34. 

If. 

35.  21. 

36. 

5.                 37. 

10TV 

38.  13. 

39. 

182. 

40.   12. 

Page  43 

1. 

TV       2.  j. 

3. 

ft.          4.  f. 

5.   |. 

6. 

TT«          7.  T9T. 

8. 

f.            9-  A- 

10. 

B-      11-  !• 

12.  A- 

13. 

4f      14-  A- 

15. 

M-        16-  ii- 

17. 

H.       18.  If- 

19.   f. 

20. 

if.       21.  TV 

22. 

f         23.  i. 

24.      ; 

H.       25.  ||. 

26.  TV 

27. 

i          28.  TV 

29. 

f         30.  fi 

31.  f         32.  f. 

33.  f. 

34. 

11        35.  f. 
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1. 

T2715)  _3yO?. 

2 

.     ^^   ?3?5_. 

3 

.     T3^g 

'  yVV 

4. 

^   ^. 

5 

•  ri  6'  rt  6"- 

6 

'    7§' 

Y2« 

7. 

T!T'  T¥T. 

8 

•  Ml'  f  o!'  HI- 

9 

:,  -ffy. 

10. 

"6"2"5"'    6T~5~. 

11 

'    T2'  T2- 

12 

.  rf! 

0"'  ytfTT' 

13. 

30      20      15      12 
60'    67'    60"'    ITO"* 

14 

•    Tttfc.  Tl§f5- 

15 

10 
'    T^' 

A.  A- 

16. 

T¥O'  T45°<j'  T¥TJ- 

17 

•  iff'  iiS»  2%V 

18 

.     -g5^ 

A>  It- 

19. 

9        14       8 
"67'    67'    6  0- 

20 

•     330'   /IT'   to* 

21 

.     g6T, 

if>  iV 

22. 

T7s8o'  T23°o'  T!T)- 

23 

.  ^  j,  /T°o,  iff, 

AV  24 

•    TT2 

)  At  TTI- 

25. 

24         21          10 

26 

•    ire'  T25\'  xVe* 

27 

•  A2i 

,  J4j\,  ^J8T. 

28. 

30      40      45      48 
60'    60'    60'    60' 

*»•   29 

-  41.  ft'  If'  4». 

A-    30 

•     /6' 

II.  II.  It.  A- 

31. 

01    44       J.9  2  1 

2"9T'          2~UT* 

32 

.  29f  f  ,  36^. 

33 

•  42lf  f  f  61T\o_. 

34. 

23if,  67ff 

35 

•   3264943'  77e%. 

36 

.  811 

:*.  «it- 

37. 

7lT7&>  &ffa 

38 

.  68A,  41H- 

39 

W.  21* 
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1. 

11-             2.  f 

3.  lfV           4, 

,  If. 

5. 

A-           6.  «• 

7. 

i&.      8-  A 

;• 

9.  If           10. 

19J. 

11. 

18|.       12.  7f 
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1. 

A-             2.  i| 

l^ 

3.  4-               4. 

i- 

5. 

A-        6-  A- 

7. 

i               8-  *. 

9.  TV           10. 

4- 

11. 

A-      12-  if 

13. 

A-        14-  1! 

15.  A-           I6- 

&• 

17. 

A-         !«•   II- 

ANSWERS 


19. 

i.             20. 

if 

21. 

if.           22.   |. 

25. 

||.           26. 

H- 

27. 

A-           28.    -. 

31. 

if           32. 

* 

33. 

i  mi. 
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1. 

365J. 

2. 

122A- 

3.   162A- 

5. 

881J. 

6. 

97  JT. 

7.  212A- 

9. 

n- 

10. 

ia- 

11.   Ill- 

13. 

HI- 

14. 

ij- 

15-  W- 

17. 

W- 

18. 

2sV 

19.  T9?5¥. 

21. 

2A- 

22. 

69ffr 

23.  2A- 

25. 

Ifin. 

26. 

69J  in. 

27.  If  in. 
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1. 

3  ft.  91  in. 

2. 

lOii  yr. 

4. 

7811  ib. 

5. 

196J}  yd. 

7. 

6im 

8. 

26'  9f". 

23.   $?,.         24.  if. 
29.  |f.         30.  Jf. 


4.  266^. 

8.  382f. 

18-  2}. 

16.  111. 

20.  37|f. 

24.  if  in. 

28.  380^¥  rd. 


3.  3if  in. 

6.  36f  in.,  22J  in. 

9.  2/r,    I. 
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1.  9T%V        2.  3T3,V        3.   lli|.       4.   7^T.       5.   10JJ4-  6.  14T%. 

7.  17  J.          8.  2|f.          9.  4f.         10.  12TV     11.  9|J.  12.  3||. 

13.  17f§.      14.  22gV     15.  8fi.       16.  84J.       17.  12|.  18.  12f. 
19.  i  in.,  i  in.,  TV  in.,  1  in.,  TV  in. 
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1.  171,  3,  15.  2.  2  bu.,  11.50.     3.  If  bu.,  $1.44. 

4.  1}  bu.,  60  ct.  5.  i  bu.,  20  ct.      6.  264  Ib.,  5JJ-  bu.,  4}|  Ib. 

7.  $5.70,  $0.10,  $0.00f.  8.  12  ct.,  $8.55.    9.  $1.30,  2Jf  ct. 
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1.  6f.        2.  4f.        3.   51    .    4.  3|.       5.  6.  6.  44.         7.  64. 

8.  101.      9.  i|.      10.  71.      11.   7}.     12.   17J.      13.   1|.       14.  4Jf. 

15.  161.  16.   10TV 
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1.  A.           2-  A-  3-  TV           4.  f               5.  J.  6.  f. 

7.  if.            8.  11.  9.   li.          10.  11.            11.  11.  12.  9. 

13.  _4_.          14.   2.  15.   L            16.  $0.46|.     17.  fimin.  18.  J. 

20.  323  sq.  ft.,  12  sq.  in.,  7  sq.  in. 


ANSWERS 
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1.  431.             2. 

1122. 

3.  4011. 

4.   5067.             5.   1790|. 

6.  856.             7. 
11.  3061  J.       12. 
16.  240ft.       17. 

1701. 
1669|. 
227ft. 
21.  4' 

8.   1043. 
13.   12911. 
18.  247f 
76|.                22. 

9.  3391^.         10.  487f. 
14.  54/¥.          15.  153iJ. 
19.  443  JJ-        20.  546JJ. 

$4.121. 

1.  4.         2.  JV- 

3.  1 
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i.         4.   1.         5 

.  3U.          6.  4.         7.  UV. 
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1.  11,139TV     2. 
6.   1824.             7. 
11.   16.              12. 

8812J. 
2621. 

If 

3.  24,990. 
8.  500211J. 
13.  TV 

4.  213,5111.      5.  9887|. 
9.  435.             10.  2914T9?27. 
14.  4.                15.  2. 

1.   140  cu.  in. 
3.  3834  cu.  in. 
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2.  4611  cu.  in. 
4.  701  cu.  in. 

7.  489|  CUt  in>  larger. 

9.  370y5^  cu.  in.  more  in  1st. 

11.  50f|  cu.  in.  more  in  1st. 

12.  869J  cu.  in.,  427f  J  cu.  in.,  1847|J  cu.  in.,  1059Jf  cu.  in. 


6.  1591  cu.  in.  larger. 
8.  9120  cu.  in. 
10.   1235J  cu.  in. 
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1. 

A. 

2       • 

3. 

eV             4.   7V 

5.  ft. 

6. 

ft. 

7. 

A- 

8.  34ft.        9. 

45ft.      10.  29 

f.        11.   136ft. 

12. 

105/s. 
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1. 

648. 

2. 

144. 

3.   161. 

4.   192. 

5. 

216. 

6. 

87. 

7. 

240. 

8.  441. 

9.  243. 

10. 

204. 

11. 

1164. 

12. 

780. 

13.  2000. 

14.  4608. 

15. 

15,360. 
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1. 

ift- 

2. 

H- 

3.  11.          4. 

If            5.  TV 

6.  4f. 

7. 

ft- 

8. 

1J. 

9.  ft.        10. 

i-         "•  if 

12.  |§. 

13. 

IAV» 

14. 

TV?' 

15.   1£.        16. 

TYr        17.  4ft 

:. 

18-  H- 

8  ANSWERS 
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1.  7flb.  2.   Iqt.  11  pt.       3.   14.  4.  $1.11.      5.  $4.55. 

6.  3  Ib.  9  oz.       7.   Hi  ct.  8.  2  Ib.  14  oz.  ;  1  Ib.  8  oz.  bread 

crumbs,  3  Ib.  blueberries,  1  Ib.  sugar,  4  oz.  butter.  9.  $0.04£. 
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1. 

$18.38. 

2.  $18 

.83. 

3.  $33.67. 

4.  $220. 

5. 

$165.67. 

6. 

$126. 

7.  $15 

6. 

8.  $6. 
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1. 

140|. 

2. 

156&- 

3. 

76  if. 

4. 

97T\. 

5. 

102TV 

6. 

1071. 

7. 

96J-1. 

8. 

u4i- 

9. 

117rV 

10. 

68  JJ. 

11. 

150T3Q. 

12. 

55TV 

13. 

57TV 

14. 

50|. 

15. 

24J. 

16. 

541J. 

17. 

10iJ- 

18. 

13|. 

19. 

1611 

20. 

24i|. 

21. 

253i. 

22. 

396. 

23. 

2960. 

24. 

4984f. 

25. 

17411. 

26. 

2074. 

27. 

3872. 

28. 

2754. 

29. 

4008. 

30. 

1. 

31. 

1311. 

32. 

45f. 

33. 

34  |J. 

34. 

562-V 

35. 

18,422i. 

36. 

17,167.1. 

37. 

31~603. 

38. 

31,348f.              39. 

52,443|. 

40. 

n- 

41. 

f. 

42. 

TV 

43. 

1|. 

44. 

1332- 

45. 

li- 

46. 

If 

47. 

!• 

48. 

A' 

49. 

50. 

f 

51. 

52. 

53. 

SA- 

54. 

5. 

55. 

87f. 

56. 

41 

57. 

t- 

58. 

Hi- 

59. 

4. 

60. 

7ff 

61. 

i 

4' 

62. 

f  cu.  ft 

63. 

Y6j  CU.  ft. 

64. 

i  cu.  in. 

65. 

20  sq.  ft. 

66. 

432  sq. 

ft,           67. 

56  sq.  in. 

68. 

78  sq.  in. 
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1. 

i- 

2.  i. 

TTF* 

4.  J¥. 

5.  f. 

6. 

4. 

7.  if, 

8.  f. 

9-  TV 

10.  iff 

11. 

It- 

12.  f. 

1  Q         9 
**•     2U- 

14.  1. 

i§-  A- 

16. 

It- 

17.  1. 

18.  UV 

19.  i. 

20.  A- 

21. 

iVo- 

22.   18. 

23.   2\- 

24.  1. 

25.  A- 
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1. 

4. 

2.  |. 

3.  if 

4-  T¥T- 

5.  \. 

6. 

i- 

7.  J. 

8.  i. 

9.  J. 

10.  I 

ANSWERS 

9 

11.  f.                  12. 

i.                  13.   i.                14.  J. 

15.   J'f. 

16.  J.                  17. 

i-                  18.  |^.              19.  T8#yV 

20.  f. 

21.  \.                 22. 

J.                  23.  i                24.   JT. 

25.  f. 

26.  J.                     27.   J,  J. 
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1.  69. 

2.  57.                     3.  72.                     4 

.  200. 

5.  50. 

6.  250.                    7.  259.                    8. 

,   160. 

9.  256.                  10.  $250.               11.  $3.60.               12 

.  $18.45. 

13.   153.                  14.   1394.                15.  $2250.              16 

.  $535,  $1605. 
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1.  $51.06.           2. 

$0.54.            3.  $1.92.           4.  $4.40. 

5.  $0.62. 

6.  $0.07.             7. 

$2.43.            8.  $7.94.           9.  $1.57. 
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1.  $1.56,  change. 

2.  $1.82. 

3.  $6.82. 

4.  $8.65. 

5.  $1.68. 

6.  $0.25. 

Page  77 

1.  0.3,  0.5,0.9. 

2.  4.4,  7.8.             3.  0.75, 

0.33JL,  300.03. 

4.  0.145,  0.675,  0 

.0004.         5.  5.007,  8.042,  0.025,  0.000001. 
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1-  f. 

2-  i                           3.   i. 

*•  fr 

5.  J. 

6.  f.                           7.  .&. 

».  H- 

9.  i. 

10.  f.                          11.   f. 

12.  f 

13.  1J. 

14.  2|.                        15.  5|. 

16.   10|. 

17  •   !%»  T6o%  TO%» 

80       400      6300          1ft         100         250         370 
To7»  Too?  ~TW       10*    TOO(T'  TOO~7»  T¥ol 

y>  r?¥o»  -3To°oV-- 

1Q        47         68         10 

iy-   IOQI  Totf>  Ttfff* 

T*»  {»»•            20-  i'  ^20°- 
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1.  0.875. 

2.  0.15.                 3.  0.266  +  . 

4.  0.833  +  . 

5.  0.857  +  . 

6.  0.555  +  .           7.  0.636-f  . 

8.  0.107  +  . 

9.  0.263  +  . 

10.  0.542  +  .         11.  0.416  +  . 

12.  0.806  +  . 

13.  0.288  +  . 

14.  0.610  +  .         15.  3.770+. 

16.  3.075. 

17.  4.052, 

18.  6.754.              19.  4.005. 

20.   7.256. 

9.  $0.18. 

10.  $5.75. 

11.  $6.85. 

13.  57.225. 

14.  35.93. 

15.  41.084. 

17.  $121.36. 

18.  $137.08. 

19.  27.884. 

21.  68.9. 

22.  79.93. 

23.   60.44. 

25.  108.9. 

26.  70.09. 

27.  533.46. 

29.  9.08. 

10  ANSWERS 
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1.  $47.96./  2.  $55.59.  3.   177.63  ft.  4.  436.58. 

5.  481.9.  6.  258.68.  7.   1072.44.  8.   761.34. 

12.  $2.75. 

16.  539.325. 

20.  108.398. 

24.  39.64. 

28.   124.75. 
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1.  $3.80.          2.  $9.75.  3.  $17.50.          4.  $10.15.          5.  $0.47. 
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1.  333,070  bu.       2.  $4,305,184.83.      3.  81.5  bu.        4.  $13,261,680. 
5.   173  bu.  6.  $1887.50.  7.  204,960  Ib. 
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1.  681.25.  2.  2087.36.            3.  968.40.                4.  2287.34. 

5.  354.375.  6.  644.025.            7.   1895.625.             8.  2416.25. 

9.  1500.375.  10.  3570.07.  11.  2614.85.  12.  2558.409. 

13.  127.44ft.  14.  85.32  in.  15.  44.16  in.  16.  2440.94m. 
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1.  269.2.  2.   146.1.  3.  588.6.  4.   7776. 

5.  2920.  6.  43,771.  7.  52,336.  8.  33,372. 

9.  24,720.  10.  1250.  11.   13,450.  12.  3,011,040. 

13.  622,062.5.  14.  2,880,288.  15.  3,319,180.         16.  930,625. 

17.  1,428,280.  18.  43,750. 
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1.  42.75.  2.  3.217.  3.  21.11.  4.  7.77. 

5.  20.02.  6.  47.04.  7.   70.11.  8.  311.21. 

9.  212.75m.         10.  412.6J  in.         11.   1.27  in. 
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1.  1.9.  2.  0.18.  3.  0.47.  4.  7.49. 

5.  7.9.  6.  0.63.  7.  2.28.  8.  0.746. 


ANSWERS 


11 


9.  0.816. 
13.  1.44. 


1.  80^. 

5.  $7. 

9.  $1.20. 
13.  |2.40. 
17.  28f 
21.  $4.50. 


10.  0.025. 
14.  0.0024. 
17.  0.012J. 


11.  0.031. 
15.  0.039T7r. 
18.  0.031. 
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12.  0.042. 
16.  2.904. 


2.  $1.13. 

3.  $1.79. 

4.  $1.09. 

6.  $1.12i. 

7.  $6.87£. 

8.  7.2  mi. 

10.  23  gross. 

11.  $0.09|. 

12.  $2.69. 

14.  $92.50. 

15.   129  J  mi. 

16.  23^. 

18.  $40. 

19.  $21.60. 

20.  $1.12. 

22.  $339. 
25.  32yd. 


23.  24  da.  3  hr.     24.  20.95  mi. 


26.  $4035,  $2690. 
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It  is  desirable  at  this  point  to  give  a  great  deal  of  oral  and  written 
drill  upon  the  tables  which  have  just  been  reviewed.  Pupils  should 
be  required  to  write  the  tables  rapidly,  the  tables  themselves  being 
the  answers  to  this  work. 


1. 

4. 
7. 
10. 
13. 
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34  pk.                         2.  1035  rd. 
320  sq.  rd.                   5.  2896  \  ft. 
34  oz.                          8.  16ft 
440  sq.  rd.                11.   1280  cu.  ft. 
169  cu.  ft.,  292,032  cu.  in.             14.   1092 
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3.  168ft. 
6.  66  in. 
9.   11  qt. 
12.  630  cu.  ft. 
sq.  ft.,  157,248  sq.  in. 

1. 

80  ft.                     2. 

41  ft. 

3.  30  Ib. 

4. 

11  yd.                   5. 

11  Ib. 

6.  2hr. 

7. 

60  hr.                    8. 

16  rd.  11  ft. 

9.  68  bu. 

10. 

1  T.  1255  Ib.      11. 

8  bu.  7  qt.  1  pt. 

12.  3  sq.  ft.  68  sq.  in. 

13. 

0.27  mi.              14. 

0.0621  ft.,  0.0208i  yd. 

15.  f  mi. 
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1. 

50  Ib. 

2.  100  rd. 

3.  50  mi. 

4. 

83yd. 

5.  71  ft.  1  in. 

6.  51  Ib.  2  oz. 

7. 

71  rd.  2  ft. 

8.  151  mi.  5  rd. 

9.  61  yd.  2  in. 

10. 

1  yr.  3  mo.  13  da. 

11.  6  wk.  4  da. 

12.  62  bu.  1  pk. 

13.  165yd. 


14.  206  gal. 


15.  104  mi.  88  rd. 


12  ANSWERS 


1. 

4. 
7. 
10. 

1. 
4. 

7. 

19yd. 
5  rd.  10  ft. 
8J  yd. 
7  rd.  15J  ft. 

179  ft.  2  in. 
85  qt.  1  pt. 
154  gal.  2  qt. 

2. 
5. 
8. 
11. 

2. 

5. 
8. 
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2  ft.  8  in. 
9  mi.  300  rd. 
9  ft.  7}  in. 
46  mi.  319|  rd. 

Page  100 

170  Ib.  9  oz. 
229  yd.  9  in. 
179  mi.  262  rd. 

3. 
6. 
9. 
12. 

3. 
6. 
9. 

9  Ib.  12  oz. 
9  yd.  16  in. 
8  Ib.  14f  oz. 
5  yd.  31|  in. 

229  rd.  11  ft. 
182  bu.  1  pk. 
334  mi.  1657  ft. 

10. 

200  cu.  ft. 

11. 

255  sq.  ft.!32sq.  in. 

12. 

31ft. 

11  in. 

13. 

20  Ib.  15  oz. 

14. 

5  rd.  15J  ft. 

15. 

15 

mi 

.  229  rd. 

16. 

17  yd.  32  in. 

17. 

16  ft.  9  in. 

18. 

48 

Ib. 

14  oz. 

19. 

28  rd. 

20. 

19  mi.  240  rd. 

21. 

4yr. 

10  mo.  29  da. 

22. 

4  yr.  4  mo.  18  da. 

Page  101 

1. 

1187  ft.  6  in. 

2.  2283  Ib.  12  oz. 

3. 

4709  yd.  1  ft. 

4. 

3916  mi.  267  ft. 

5, 

,  5134  ft.  9  in. 

6. 

9560  ft.  10  in. 

7. 

11,155  Ib. 

8 

.  20,723  Ib.  15  oz. 

9. 

27,273  yd.  2  ft. 

10 

.  30,712  yd.  11  in. 

Page  103 

1. 

30  Ib.  2|  oz. 

2. 

157  yd.  If  ft. 

3. 

11 

ft. 

2TT  in- 

4. 

3  yd.  2  in. 

5. 

73  ft.  6  in. 

6. 

20 

Ib. 

3  oz. 

7. 

20. 

8. 

4. 

9. 

322; 

10. 

10. 

11. 

3. 

12. 

8. 

13. 

11. 

14. 

15|fff. 

15. 

92 

hr. 

42  min. 

16. 

150  bu. 

17. 

60,~237  mi.  1940  ft. 

18. 

39 

T. 

600  Ib. 

19. 

393  min.  36  sec. 

21. 

29,492  mi.  5110  ft. 

22. 

920ft 

.  10  in. 

23. 

1145  ft.  10  in. 

24. 

35  ft.  • 

25. 

4ft.  £ 

tin. 

26. 

8.                27.  600. 

Page  104 

1. 

45  mi. 

2.  20  mi.,  135  mi 

3.  16,666f 

4. 

$9750. 

5.  $2148.30. 

6.  2}|  T. 

7. 

280  ft. 

8.  55  bu. 

9.  $66.67. 

ANSWERS 


Page  105 


13 


1.  7932.73  mi.  2.  2600.97  mi.  3.  2264.69  mi. 

4.  435.19  mi.  5.  6511.68  mi.,  1637.29  mi.       6.   1195.03  mi. 

7.  1763.25  mi.,  6656.19  mi.,  7602.7  mi.,  6381  mi. 


Page  106 


1. 

1.58. 

2.  2.88.             3.  3.12. 

4.  6.51. 

5.  6.56. 

6. 

6.03. 

7.  3.32.             8.   l.g 

!9. 

9.  5.25. 

10.  12.10. 

11. 

43.38.              12.  73 

.84. 

13.   139  in. 

Page 

107 

1. 

67.2. 

2.  59.2.              3.  28.8. 

4.  75.6 

5.  7.84. 

6. 

3.43. 

7.  4.23.              8.  2. 

97. 

9.   100. 

5. 

10.   105. 

11. 

174.8. 

12.   164.5.         13.  9. 

18. 

14.  4.94 

15.   16.92. 

16 

.  65.61.               17.   110.236  in.,  692.912  in. 

Page 

108 

1. 

4259.52. 

2.  4392.63. 

3. 

2782.35. 

4. 

2424.558. 

5. 

6348.861. 

6.  154.8504. 

7. 

280.0027. 

8. 

1815.268. 

9. 

6912.121. 

10.  372.6437. 

11. 

715.3543. 

12. 

3598.4167. 

13. 

1876.2345. 

14.  0.3. 

15. 

$136.69. 

16. 

$1829.23. 

17. 

$12,144.50. 

18.  $100. 

19. 

230. 

20. 

170.2. 

21. 

38.4. 

22.  921.6. 

23. 

56.05. 

24. 

35.04. 

25. 

12.06. 

26.   18.9. 

27. 

1563.25. 

28. 

1244.35. 

29. 

3238.17. 

30.  2165.44. 

31. 

408.04. 

32. 

1744.6. 

33. 

5517.54. 

34.   5431.69. 

35. 

52.5525. 

36. 

32.7096. 

37. 

227.151. 

38.  453.22. 

39. 

15.76204. 

40. 

53.9352. 

41. 

14.63775. 

42.  282.9. 

43. 

53.63205. 

44. 

0.170625. 

45. 

2.3672. 

46.  23.21. 

47. 

0.0691. 

Page 

109 

1. 

$29.75. 

2.   138.8ft. 

3. 

$1925.25. 

4. 

$24.15. 

5.  $9037.50. 

6. 

$13,  100,  $1663.  70,  $245.625. 

7. 

$496.40. 

8.  15.836  gal. 

9. 

17.444  in. 

10. 

42.432  ft. 

11.   3494.  54  sq.  ft., 

$5241.81.       12. 

132.795432ft. 

13.  9128  sq.  rd.,  57.05  A.,  $4278.75.         14.   7.232  mi. 
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ANSWERS 


1.  25. 

5.  17. 

9.  2.2. 

13.  50. 


1.  2666.9. 

5.   19.809. 

9.  85.46. 
13.  0.159. 
17.  57.529. 
21.  9.296. 
25.  2546.2116. 
29.  74. 


Page  110 

2.  2500.  3.  100. 

6.  2.1.  7.  1700. 

10.   1.7.  11.  5000. 

14.   7.6.  15.  2.46. 

Page  111 

2.  246.96.  3.  238.59. 

7.  15.151. 

11.  5.281. 

15.  79.572.' 

19.  10.06. 

23.  225.024. 

27.  317.2. 


6.   1.3263. 
10.   160.6. 
14.  0.122. 
18.  30.09. 
22.  830.025. 
26.  329.4308. 
30.   185. 


31.  235.6 


Page  112 


1.  0.21. 

7-  A- 
13.   1. 


2.  3. 
8.  8J. 

14.   7. 


21.  66.104. 

Page  113 

3.  56.  4.  1J, 

9.   10.         10.  0.1. 
15.  5.  16.  9. 


4.  10,000. 

8.  2.3. 

12.  3.4. 

16.  7.6. 


4.  266.43. 

8.   1.0087. 
12.  74.06. 
16.  27.006. 
20.  0.35. 
24.   7099.488. 
28.  196.54. 
32.  7.198. 


1.  0.0345. 

2.  0.01624. 

3.   1.168. 

4.  0.01031. 

5.  0.0001052. 

6.  0.00826. 

7.  0.00131. 

8.  0.0121. 

9.  0.0311. 

10.  $7.605. 

11.  $14.6755. 

12.  34.1567. 

13.   11.853. 

14.  270.565. 

15.  6.213-. 

16.  1568.889- 

17.  45.351. 

18.  3.114. 

19.  7810.72. 

20.  11.326-. 

5.  3.5.  6.   1. 

11.  0.1.         12.  0.3. 
17.  5.  18.  2. 


Pages  116,  117 

1.   14  A.,  $203.       2.  3430  lb.,  7  bales.  3.  $8.75,  $2.80. 

4.  $3.50.  5.   10  cu.  ft.,  17,280  cu.  in.  6.  $3.50. 

7.  $240.10.  8.  24  da.,  6  da. 

9.  2,675,363i  T.  10.  5,992,306  bales. 

11.  $92,196,000,    Texas;     $46,098,000,    Ga.;      $40,976,000,     Miss.; 

$35,854,000,  Ala. 

12.  $5,430,780.      13.  2,214,103  A.,  1,107,051|  A.      14.  $267,878,240. 
15.  $90,240,000,  $60,160,000,  $30,080,000,  $15,040,000. 


ANSWERS 
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Page  118 

1.  $39.          2.  $50.75.          3.  261,740,817  Ib.          4.   103,989,126  Ib. 

5.  317,627,100  Ib.  6.  2,722,518,000  Ib. 

7.  9,627,000  Ib.,  7,701,600  Ib.,  6,931,440  Ib.,  6,931,440  Ib. 

Page  119 

1.  $298.90.  2.  $2.25.  3.  $13,800.  4.  $1.26. 

5.  Better  by  car  lot.     $60.35,  straight  freight ;  $46,  car  lot. 

Page  122 

1.   199,902,328  Ib.         2.   144,801  sq.  mi.        3.   1,625,240  sq.  mi. 
4.   12,224,102  T.  5.   672,146  sq.  mi.        6.  $19.36. 

7.  8,750,000  bales.       8.  $(38,225,214. 


1.  1,098,861. 

4.  4, 939, 538  sq.  mi. 

7.  43,532,445. 


Page  123 

2.  25,230,000. 
5.  65,500,000  Ib. 

Page  124 


3.  2,442,549  oz. 

6.   54sq.ini.,  32,003,069. 


1. 

$985.03. 

2. 

$1614.02. 

3. 

$1535.04. 

4. 

$928.70. 

5. 

$1663.92. 

6. 

$3553.04. 

7. 

$1762.10. 

8. 

$2330.81. 

9. 

$341.71. 

10. 

$572.88. 

11. 

$775.14. 

12. 

$701.25. 

13. 

$2447.13. 

14. 

$397.38. 

15. 

$18,155.34. 

16. 

$18,969.21 

17. 

$4790.02. 

18. 

$12,841.09. 

19. 

526.26. 

20. 

464.69. 

21. 

20,672. 

22. 

32,985. 

23. 

87,896.4. 

24. 

26,015.9. 

25. 

$4.06. 

26. 

$1.19. 

27. 

$6.85. 

28. 

$1.05. 

29. 

$7.11. 

30. 

$1.25. 

31. 

Mr- 

32. 

1. 

33. 

5. 

34. 

3.75. 

35. 

7. 

36. 

2. 

1.  $58.75. 
6.  $4.37. 


2.  $6.90. 
7.  $20.26. 


Page  126 

3.  $3.83. 
8.  $4.63. 


4.  $4.42. 
9.  $6.86. 


5.  $19.65. 


1.  4.91. 
7.   1.01. 


Page  127 

2.  2.  3.  3.57.  4.  2.708.         5.   1.01. 

8.   3.94.       9.  24.88.        10.   7  wk.        11.   5  yr. 


6.  8.34. 
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ANSWERS 


1.  33},  50. 

5.  896.5. 

9.  724.098. 
13.  91.4. 
17.  3. 


Page  128 

2.   10,  15,  25. 

6.  2496.9375. 
10.   525.9375. 
14.  3.16. 
18.  2f|f 
21.  2. 


3.   1,  2. 

7.  2153.4. 
11.   10.5. 
15.   1.46. 
19.  2. 

22.  60. 


4.  1,  6,  7. 

8.   10.8106.  ' 
12.   115.41. 
16.  27,500. 
20.  42. 


4,  37%,  0.37. 


4.  $854. 

8.  24  ft.  2  in. 

12.  1  Ib.  1  oz. 

16.  88,  1320. 


4.  86.85. 
8.   1629. bu. 
12.  94  Ib.  10  oz. 


Page  129 

1.  9%,  0.09.  2.   17%,  0.17.          3.  0.28,  ^fo. 

18.   1,  100  per  cent. 

Page  131 

1.  316.                   2.   148.  3.  166.5. 

5.  $2458.50.           6.   108  mi.  7.  489  bu. 

9.  $11.41.  10.  $9.21.  11.  91b.  1  oz. 

13.  $2.70.  14.  $0.98.  15.  19,  133. 

Page  132 

1.  297.  2.  474.  3.  84. 

5.  $1.30.  6.  $13.31.  7.  498  rd. 

9.  74ft.  3  in.       10.   159  men.       11.   121  bu.  1  qt. 


1.  0.25.  2.  0.33J. 

6.  1.25.  7.  0.005. 

11.     2V  12.  &. 

16.  i|.  17.  TV 

21.  50%.  22.  80%. 


Page  134 

1.  14?%,  284%,  42f%,  57i%,  71f%,  85?%,  1. 

2.  111%,  22|%,  33|%,  44|%,  55|%,  66|%,  77J%,  88|%,  1. 

3.  81%,  16f%,  25%,  33}%,  41|%,  50%,  58}%,  66|%,  75%,  83}%.  91f%,  1. 

4.  6|%,  121%,  18}%,  25%,  311%,  371%,  43|%,  50%,  66}%,  62}%,  68}%, 

75%,  81J%,  87}%,  93}%,  1.  5.   1}  or  1.2. 

6.   11  or  1.331.        7.   i0r  0.25.        8.  }  or  0.5.  9.  If  or  1.6. 

10.        or0.1. 


Page  133 

3.  0.01. 

4.  0.025. 

5.  0.075. 

8.  0.0075. 

9.  2.00. 

10.  0.003. 

13.  A- 

14.  rVV 

is.  e. 

18.  11. 

19.  3|. 

20.  i. 

23.  87}%. 

24.  331%. 

25.   140%. 

ANSWERS  17 

Page  135 

1.  1204.5.  2.  $5980.  3.  $149.76.  4.  4089ft. 

5.  $593.75.  6.  $2754.  7.  $248.40.  8.  $700. 

9.   1848ft.  10.   1525.2  Ib.      11.  2170  mi.  12.  $12.60. 

Page  136 

1.  123,  764.5,  $22.22.  2.  243,  $307.74,  1760  ft. 

3.  880  ft.,  $205.76,  288  cu.  in.  4.  $14. 
5.  $74.70.  6.  $64. 

7.  $595.  8.  $466.50  gain. 

Page  137 

1.  50.75.  2.  $216.  3.  187  da.  4.  $980. 

5.  2250  Ib.  6.   191. lib.         7.  $1500.  8.  $85,808,000. 

Page  138 

1.  5%,  3i%.  2.  3%,  20%.  3.  4%,  5%. 

4.  6%,  16f%.  5.  331%,  6^_%.  6.  25%,  1%. 
7.  266f%,  150%.                        8.  33J%,  20%,  10%.  9.  11%. 

10.   12%.  11.  $275,  11%. 

Page  139 
1.   1180.  2.  40.  3.  $190.  4.  220. 

Page  140 

1.  20.  2.  200.  3.   100.  4.  220. 

5.  1000.  6.  2200.  7.   172.  8.  250. 
9.  33.                         10.  7000.                 11.  $35.                   12.  $65. 

Page  141 

1.  $0.48.  2.  $210.  3.  $27.  4.  $9,  $8. 

5.  $0.204,  $0.17. 

Page  142 

1.  1,120,000  dark,  2,080,000  light.     2.  483,000  dark,  1,817,000  light. 
3.  735,000  dark,  765,000  light.  4.  3.9%.  5.  36.8%. 

6.  1.3%.  7.  18.6%. 
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ANSWERS 


Pages  143,  144 

1.  $310,500,000,  $103,500,000.  2.  360,000,  9,054,612. 

3.   10,003.      4.  209,700,   1,922,700.        5.  $259,776,000.       6.  $5150. 
7.  $5370.        8.  $6f.        9.  $6.60.         10.  $1.58.          11.  $1.20,  $60. 
12.  $10,734,3191,  $18,240,660;  $26,181, 266f,  $64,855,680;  $2,356,314, 
$12,160,440;  $6,080,220. 


1.  111,367,809  Ib. 

4.  37%. 

7.  79  bbl.,  $2765. 

10.  $315,900. 


Pages  145,  146 

2.  65%. 
5.  36,808. 

8.  6700  Ib.,  $18,090. 
11.  $549,900. 


3.  42%. 

6.  248  bbl.,  $12,152. 

9.  11,180  men,  250%. 

12.  $364,000. 


13.  21,000  sq.ft.         14.  23331  sq.  ft.,  1.  15.   187  Ib.  8oz.,  $3.75. 


Pages  147,  148 


1. 

$11.20. 

2. 

$1.05. 

3. 

$2.20. 

4. 

$5.60. 

5. 

$64.50. 

6. 

$56.20. 

7. 

$42.55. 

8. 

$209.95. 

9. 

$329. 

10. 

$14.42. 

11. 

$10.66. 

12. 

$396. 

13. 

$39.09. 

14. 

$220. 

15. 

$540.25. 

16. 

$448.14. 

17. 

$568.75. 

18. 

$374. 

19. 

$275.20. 

20. 

$10.20. 

21. 

$5333.72. 

22. 

$44.03J. 

23. 

$13.16. 

24. 

$3303.30. 

25. 

$9.62. 

26. 

$14.88. 

27. 

$1.53. 

28. 

$0.51. 

29. 

$23.25. 

30. 

$1.08,  $0.96, 

$0.90.      31. 

$0.81 

,$0.72. 

32. 

$125. 

33. 

$650.25. 

Page  149 
1.   12,096,  1392.  2.  $27.  3.  $0.60.  4.   132. 

Page  150 

1.  408,  8.  2.  36,240.  3.  $1.25. 

4.  $1.19,  $0.81,  $1.50.  5.  $0.32. 


Page  152 
1.  827  ft.  2.  117  ft.  8  in.          3.  129.5  ft.          4.  2  right  angles. 


ANSWERS 
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Page  153 


1. 

5. 
9. 

37X  9".                 2. 

15  yd.  li  ft.        6. 
56  mi.  250  rd.    10. 

42}  yd.       3.  29'  5". 
29'  8".         7.  .10'  6  J". 
331'.          11.  17.6',  35.2',  35.2'. 

4.  27'  7". 
8.  2'  10". 
12.  9',  8',  7'. 

Page  155 

1. 

4. 
7. 
10. 

331.8  sq.  in. 

8.75  sq.  in. 
425.88  sq.  in. 
142.  725  sq.  ft. 

2.   242.55  sq.  ft.                     3. 
5.  281  sq.  ft.                         6. 
8.   118.825  sq.  in.                 9. 

Page  156 

4662.08  sq.  ft. 
136.1  25  sq.  ft. 
195  sq.  ft. 

1. 

1292  cu.  in. 

2.  1830  cu.  ft. 

3.  $83.20. 

4.  168  sq.  ft.,  468  sq.  ft.,  168  sq.  ft.,  1512  cu.  ft. 

Pages  157,  158 
1.  134fbu.       2.  108  bu.  3.  7J  bu.  4.  900  gal. 

5.  6  gal.  6.  3821-J  gal.;  using  231  cu.  in.  =  1  gal.,  381T\  gal. 


7.  43if  bbl-     8-  59il  bbl- 
11.  24f  T.        12.  5.544  T.  = 
15.  8if  cords.         16.  30. 


9.  2fi  bbl.        10.  65if  T. 
13.  14.88  T.        14.  7<&  cords. 
17.   11,000  cu.  ft. 


18.  281  gal.  19.  7jyy_  gai.  20.  $1.80. 

21.  85|f  perches.  22.  8662 1,  or,  say,  8700  bricks.  23.  $12.50,  $11.67. 


Pages  164-167 


1.  $5.81.                 2.  111. 
5.  $4166.67.           6.  354  bu. 
9.  8064  bricks.    10.  4  mi. 
13.  7.                      14.  3371  T. 
17.  $15,625,000,  $12,625,000. 
19.  $408.                20.  $1.52. 

3.   17  cars.               4.   19  cars. 
7.  625  bu.                8.   125  chests. 
11.  54,912  ties.       12.  6  min.  25  sec. 
15.   13i  min.            16.  $3,000,000. 
18.   14.67ft.,  117.33ft.,  10  mi.,  80  mi. 
21.  $1.26.                22.  56yd. 

23.  90  pieces.    24.  29yd.    25.  $4.75. 


27.  $125,  $175.  28.  $5 


31.  $0.48. 


32.  $9. 


29.  $270. 
33.  $3.76. 


26.  $2665. 
30.  $164.25. 
34.  $202. 50  gain. 


Page  168 

1.  $518.42.  2.  $3250.  3.  $2100. 

4.   16  bbl.,  170  bbl.,  1860  bbl.    5.  $7.77,  $4.41,  $5.18,  $9.03,  $18.06. 
6.  $0.56,  $0.91,  $1.16,  $1.59.     7.   12,300  lb.,  11,300  lb.,  77,000  Ib. 


20  ANSWERS 

Pages  169,  170 

1.  64  da.      2.  8  da.,  32  da.,  lOf  da.,  6£  da.       3.  40  da.      4.  7^  da. 

5.  189  bu.,  189  bu.        6.   15  da,  7.  3159  bricks.        8.    $960. 
9.   15  da.,  3  men,  5  men,  2  men.          10.   75  men.  11.  10  da. 

12.  30  A.          13.  14f  Ib.       14.  22  A.       15.  394.2  A.      16.  177  A. 

Page  171 

1.  $66.         2.  $5400.          3.  $504,  $36,  $198,  $720. 
4.  $30,  $75,  $112.50,  $8.25.  5.  1470  Ib.,  3430  Ib.,  4410  Ib.,  17,150  Ib. 

6.  $105,  $300,  $4200.      7.  294  mi.,  3671  mi.,  477|  mi. 
8.  1951b.,4551b.,5851b. 

Pages  172,  173 

1.  $47.50.  2.  $11,500.  3.  7840  ft.,  10,640  ft.,  117,600  ft. 

4.   1948 Ib.,  3409 Ib.,  7792 Ib.,  12, 175 Ib.      5.  54ft.      6.   15,000 bricks. 

7.  24  ft.  8.  55  ft.  9.  4^  hr.  10.  $9.60,  $9,  $9.60. 
11.  8  men.          12.  9JT.           13.  900,800.     14.  1,950,000,000. 

Page  174 
1.  $362,700.       2.  2JJJmi.       3.  3T2T  mi.       4.  376,320.       5.  $13.20. 

Page  175 
1.   124.8 Ib.     2.  $1704.     3.  $6.30.     4.  213.6mi.     5.   122.     6.  284A. 

Page  176 


1. 

6. 

548. 
634.11. 

2. 

7. 

222.5. 
129. 

3. 
8. 

169*. 

383.7. 

4. 
9. 

276.25. 
23.5. 

5. 
10. 

41.83. 
16. 

Page 

178 

1. 

64. 

2.  7 

3. 

30. 

4. 

10. 

5. 

30. 

6. 

20. 

Page 

179 

1. 

$350. 

2.  625.        3. 

30. 

4. 

119. 

5. 

$337. 

6. 

13  yr. 

Page  180 
1.  $2812.50.      2.  $90.      3.  $6250.     4.  $76.50.     5.  3420.     6. 
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1.  -$61.50.         2.  $2.10. 

6.  $09.55.         7.  $5025. 

11.  $9205. 


Page  181 

3.  $925.         4.  $48.20.  5.  $12.10. 

8.  $3971.       9.  $3267.          10.  $760.80. 

12.  $381.88. 


1.  $1071.40. 
6.  $4936.25. 
11.   114  bbl. 


Page  182 

2.  $22.68.         3.  $30,776.80. 
7.  $591.10.       8.  $21.04. 

Page  183 

3.  25%.       4.  60%. 


4.  $35,850.      5.  $15. 
9.  $780.         10.  535. 


.          .          .  .          .         .          .  5.  13]%. 

6.  33J%.     7.  5%.  8.   16|%.      9.  111%.  10.   121%. 

11.  58%.     12.  48%,  52%.     13.  75%.     14.  66f%,  50%,  68  J%.   15.  2,4. 


Page  184 

1.  $7.  2.  $6.50.  3.  28ft.  4  in.  4.   li  yd. 

5.  1811b.4oz.      6.  250ft.  7.  $2110.  8.  145. 

9.  Yes.  10.  120%,  $50.     11.  140 girls,  259  pupils.  12. 


1.  $1250. 


Page  185 
2.  150  A.  3.  55  Ib.  4.  61,000.        .  5.  7134. 


1.  12.       2.  75. 


Page  186 
3.  $900.       4.  390.       5.  52ft.       6.  650ft.,  65 ft. 


Pages  187-189 


1. 

132. 

2. 

371. 

3.  $125. 

4. 

19.18  mi. 

5. 

54. 

6.  $450,  $900. 

7. 

84. 

8. 

76. 

9.  0.8^T2r%. 

10. 

$1512. 

11. 

$280.80. 

12.  78ff%. 

13. 

60T57%. 

14. 

031^9^   26382</ 

15.  50,309,000  sq.  mi. 

16. 

90%,  71  Ib. 

17. 

2755J?-%. 

1ft       1O3540/      1  O  2  9  9  6  *y 
"5"0~9/0?          4l)T7/0" 

19. 

12f  ||%,  27  %ffi 

\%.    20- 

5%. 

21.  4.21  Ib. 

22. 

$3915. 

23. 

35.3675  Ib. 

24.  32%. 

25. 

9.i%. 

26. 

20  cu.  ft.,25cu.  ft. 

27.  $1515.63. 

28. 

40%. 

29. 

$100,  $1600,  $500, 

$300,  $320. 

22  ANSWERS 

Page  190 

1.  5UJf%.          2.  57i§J%.          3.  317}%.          4.   15%.          5.  0.75%. 

Page  191 

1.  $596.90.               2.  $297.50.               3.  $233.75.               4.  $276.25. 

5.  $19.55.                 6.  $36.40.                 7.  $360.24.               8.  $140.40. 

9.  $180.60.             10.  $878.13.             11.  $1466.40.           12.  $180.60. 

13.  $22.22.  14.  $2654.31. 

Page  192 

1.  $112.  2.  $432.25.  3.  $318.75.  4.  $431.20. 

5.  $526.50.  6.  $252.  7.  $229.50.  8.  $222.75. 

9.  $140.  10.  $450.  11.  $50.  12.  No  difference. 

Page  193 
1.  $79.63.  2.  $15.31.  3.  $147.05.  4.  $2.43. 

Page  195 

1.  20%.  2.  22|f%.  3.  2¥^%.  4.   11 1%  gain. 

Page  196 
1.  151%.      2.  $0.10.      3.  $0.20.     4.  25%.      5.  20%.     6.  $7.50  gain. 

Page  197 

1.  33}%.  2.  $0.24.  3.  29f%.          4.  $72,  25%.          5.  6J%. 

6.  $2.52  gain. 

Page  198 

1.  50%  above.   2.  66f%  above.   3.  85f%  above.  4.  78 i%  above. 
5.  100%  above.  6.  120%  above.  7.  16|%  above.  8.  29^-%  above. 
9.  30%,  80%,  above.    10.  50%  above  ;  at  cost. 

Page  199 
1.  $21.25.   2.  $66.   3.  $32.10.   4.  $29.20,  $262.80.   5.  $196. 

Page  200 
1.  $11.44.   2.  $17.38.   3.  $784.   4.  $2.10,  $2.95.   5.  $253.20. 
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1.  $473.60. 
5.  $4.88. 


Page  201 

$21.48.  3. 


6.  $66.70. 


7.  $787.50. 


4.  51%. 
8.  $25.53. 


Page  202 


1.  $22.50,  $15.  2.  $47.50,  $28.50.  3.  $9.40,  $11.75. 

4.  $0.81.  5.  $503.50. 


Page  203 

1. 

$26.08. 

2. 

$18.75. 

3. 

$0.95. 

4. 

$9.75. 

5. 

$13. 

6. 

$1.89. 

7. 

$11. 

8. 

$18.01. 

9. 

$1.88. 

10. 

$43.50. 

11. 

$13.76. 

12. 

$3.78. 

13. 

$26.75. 

14. 

$31.26. 

15. 

$2.40. 

16. 

$2.05. 

17. 

$3.50. 

18. 

$4.38. 

19. 

$2.25. 

20. 

$9.38. 

21. 

$11.25. 

22. 

$0.90. 

23. 

$13.50. 

24. 

$10.13. 

25. 

$0.35. 

26. 

$4.88. 

27. 

$14.40. 

Page  204 

2. 

$4.12. 

3. 

$47.96. 

4. 

$212.75. 

1. 

5.  $3.45. 


Page  205 

L75.      2.  $132.50.      3.  $68.25.      4.  $145.60,  $445.20,  $393.75. 

7.  $1753.10. 


6.  $257.50,  $307.50,  $153,  $386.25. 


1.  2880  cu.  ft.,  5420 1  cu.  ft. 
3.  680  sq.  ft.,  924^  sq.  ft. 
5.   1781T9rgaL,  2025  f  f  gal. 


Page  206 


2.   288  sq.  ft.,  551J  sq.ft. 
4.  5cd.,  18cd. 


Pages  207,  208 

I.  3,537,440.9  cu.  in.,  5,899,318.86|  cu.  in.  2.   1,015,000  cu.  ft. 
3.  $18,000.       4.  21if%,  17?%.     5.  45  Ib.  6.  60J?ft%,  53||f%. 
7.  2%,  2^%.     8.  25%,  20%.'         9.  525 ff  gal.    10.   lift. 

II.  72  ft.        12.  Any  two  factors  of  1155  give  the  number  of  inches. 

13.  $13.96.  14.   1520J  cu.  iny  132}  sq.  in. 


1.  1234/9//. 
4.  759  yd.  9  in. 
7.  282' 4". 


Pages  209,  210 

2.  919' 5". 

5.  617  gal.  2  qt. 

8.   10  Ib.  1  oz. 


3.  1043' 0". 

6.   1014  bu.  1  pk. 

9.   123  Ib.  9  oz. 
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10. 

4>  4". 

11. 

74  yd.  29  in. 

12. 

9  rd.  31  yd. 

13. 

275  bu.  2  pk. 

14. 

8  bu.  1  pk. 

15. 

48  gal.  2  qt. 

16. 

6  mi.  3031  rd. 

17. 

4286  Ib.  10  oz. 

18. 

1704  Ib.  6  oz. 

19. 

7972  Ib. 

20. 

1257  Ib. 

21. 

18,237'  6". 

22. 

31,640'. 

23. 

4456  yd.  2  ft. 

24. 

25,146yd.  2ft. 

25. 

9900  gal. 

26. 

4552  bu. 

27. 

21  Ib.  14  oz. 

28. 

31  Ib.  1H  oz. 

29. 

162. 

30. 

109. 

31. 

151  Ib.  4  oz. 

32. 

107  Ib.  li  oz. 

33. 

25'  2". 

34. 

17'  i". 

35. 

11  Ib.  f  oz. 

36. 

25  Ib.  i  oz. 

37. 

476. 

38. 

1061*. 

39. 

370. 

40. 

740. 

41. 

2  yr.  25  da. 

42. 

lyr.  9  mo.  27  da. 

43. 

4  yr.  10  mo.  8  da. 

44. 

143  yr.  5  mo.  27  da. 

45. 

lyr.  6  mo.  28  da. 

46. 

2  yr.  2  mo.  25  da. 

47. 

1  yr.  6  mo.  28  da. 

48. 

1  yr.  5  mo.  29  da. 

49. 

6  min.  43  sec. 

50. 

Monday. 

51. 

38  hr. 

52. 

11  hr.  51  min.  13  sec.  A.M. 

53. 

2ft- 

54.  63T7T 

min 

55.  90  da, 

,,  230  da.,  100  da. 

56 

.  99f  sq.  yd. 

Page  211 

1.  $26.16,  $13.08,  $8.72,  $17.44,  $21.80. 

2.  818,  $9,  $15,  $1.50,  $13.50. 

3.  $23.46,  $46.92,  $70.38. 

4.  $3.04,  $15.20,  $30.40. 

5.  $21.60,  $1.80,  $0.90,  $0.30,  $0.06,  $0.42. 

6.  $7.02,  $3.51,  $2.34,  $1.76,  $0.59,  $0.20. 


Page  212 

1. 

6. 

$7.50. 
$4.10. 

2. 

7. 

811. 

$87.50. 

3.  $1127.50. 
8.  $11.33. 

4. 
9. 

$87.50. 

$47.25. 

5.  83.15. 
10.  $286.88. 

Page  213 

1. 
6. 
11. 

$27.31. 
$100.94. 
$19.53. 

2. 

7. 
12. 

$24.75. 
$99.45. 
$109.50. 

3.  $42.33. 
8.  $244.38. 
13.  $53.70. 

4. 
9. 
14. 

$9.79. 
$42.50. 
$357.58. 

5.  $22.78. 
10.  $5.69. 

Page  214 
1.  $76.88.  2.  $26.50.  3.  $260.42. 


4.   $424. 
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Page  215 

1. 

$0.38,  $74.62. 

2. 

$0.45,  $89.55. 

3. 

$3.13, 

$246.87. 

4. 

$3.44,  $271.56. 

5. 

$7.08,  $417.92. 

6. 

$4.50, 

$295.50. 

7. 

$11.25,  $363.75. 

8. 

$6,  $394. 

9. 

$1.13, 

$148.87. 

10. 

$1.83,  $398.17. 

11. 

$2,  $198. 

12. 

$1.31, 

$173.69. 

13. 

$5.50,  $294.50. 

14. 

$2.92,  $497.08. 

15. 

$26.03 

,  $2948.97. 

16. 

$65.88,  $4184.12. 

17. 

$2.08,  $1247.92. 

18. 

$6.25, 

$2493.75. 

19. 

$5,  $1495. 

20. 

$7.81,  $1242.19. 

21. 

$12.60 

,  $2737.40. 

22. 

$39.60,  $3480.40. 

Page  216 

1. 

$371.           2.  $386, 

,25. 

3.  $825.           4. 

$78.75.        5.  $293.75. 

6. 

$133.75.      7.  $282 

.08. 

8.  $369.69.      9. 

$311 

.25. 

Page  218 

1.  20.       2.  9.      3.  8.        4.   15.      5.   10.       6.   5.        7.  3.          8.  4. 
9.  4.       10.  6.    11.  50.    12.   10.    13.  30.    14.  25.    15.  2ft.    16.  4ft. 

Page  219 

1.  $80,  $20;  $70,  $30;  $10,  $90.  2.  33:40.  3.   18,  12. 

4.  1,008,000  sq.  mi. 

Pages  220-222 
1.  TV  2.  $650.  3.  $550.  4.  $300. 

5.  16  lb.,  16  lb.,  8  Ib.  6.  8  lb.,  4  lb.,  9  lb.,  3  lb.,  8  Ib. 
7.  850%,  770%,  1200%,  840%.       8.  6J  gal. 

9.  357f  lb.,  257^  lb.  10.  9  lb.,  3.3  lb.,  2.7  lb. 

11.  12|%,  12|%,  75%.  12.  lli%.  13.  113.33. 

14.  $13.25,  first.  15.  $20.25.  16.  4760  bu. 

17.  1:6.  18.  $626.25.  19.  50%. 

20.  $0.02  per  lb.,  ducks  ;  $0.04i|  per  lb.,  chickens. 


1.  36. 

7.  160. 


2.   18. 
8.  455. 


Page  223 

3.  82.          4.   175. 
9.   114.      10.  13. 


5.  4.  6.  56. 

11.  5.         12.   15  boys. 


1.   17,000,000. 
4.  3  in. 


Page  225 

2.  27ft.  3.   1:160  =  50,000:8,000,000. 

5.  12J  in.  6.  27  ft, 


26  ANSWERS 

Page  226 

1.  1350  Ib.  2.   12J  Ib.  3.  3.675  Ib.  4.  2.28  Ib. 

5.  0.18  Ib.  6.   1034.8  Ib.  7.   167f  hhd.  8.  300  Ib. 

9.  2180.  10.  5.655  gal.  11.  10.85ft. 

Page  227 

1.  19%.  2.  87i%.  3.  93%.  4.   110.4  oz. 

5.  90%.  6.  4%.  7.  875  T. 

Page  228 

1.  30  T.,  16  T.  2.  33i  bu.  8.  11.  4.  80%. 

5.  6f%,  61%.  6.   16|%,  24f%,  75%.  7.  33J%,  25%. 

8.   70  :  56  =  60  :  48.  9.  33  :  26,  26  :  33,  1,  11  :  12. 

Page  229 

1.  J2|OZ.  2.  125  Ib.  3.  15  Ib.  4.  1206.25  Ib. 

5.  $5250.  6.  70  Ib.  7.   15  Ib.  8.  4975  Ib. 

Page  230 

1.  261.45  Ib.  2.  8.549  Ib.,  2.13725  Ib.,  1.068625  Ib. 

3.  6.557  Ib.,  206.5455  Ib.  4.  5.81  Ib.,  183.015  Ib. 
5.  559.375  Ib.,  74.285  Ib.  6.  8.217  Ib.,  258.8355  Ib. 
7.  864  gal.  8.   10.292  Ib. 

Page  231 

1.  34°.  2.  21°.  .     3.  45|°,  35°,  12°. 

Page  232 

1.   1, 050,000  sq.  mi.  2.  94.42%.  3.  $410. 

4.  $2000.  5.  $19,828,200.  6.  2500  trees. 

Page  233 

1.  29  ft.        2.  43  ft.  2  in.        3.  55  ft,,  51  ft.       4.  66  ft.       5.  40  ft. 

Page  234 

1.  13|  bd.  ft.  2.  Qfr  bd.  ft.  3.  9J  bd.  ft.          4.  16J  bd.  ft. 

5.  191  bd.  ft.          e.  18T5o  bd.  ft.          7.  9f  bd.  ft.          8.  11J  bd.  ft. 
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9.  llf  bd.  ft. 
13.  1  bd.  ft. 
17.  8i  bd.  ft. 
21.  12  bd.  ft. 

10.  Sljbd.  ft. 
14.  2i  "bd.  ft. 
18.  llbd.  ft. 
22.  8  bd.  ft. 

11.  21  bd.  ft. 
15.  4  bd.  ft. 
19.  6  bd.  ft. 
23.  36  bd.  ft. 

12.  13|bd.  ft. 
16.  6  bd.  ft. 
20.  29  bd.  ft. 
24.  15  bd.  ft. 

1.  $8.64. 
4.  $71.68. 


Page  235 

2.  $17.14. 
5.  2700  bd.  ft. 


3.  $12.96. 
6.  $34.20. 


Pages  236,  237 

1.  900  bd.  ft.  2.  $15.19.  3.  2831  bd.  ft.    4.3375. 

5.   188  bd.  ft.,  $5.64.    6.  735  bd.  ft.      7.  2552  bd.  ft.    8.  4560  bd.  ft. 

9.  $149.09.  10.  $184.58.       11.  $973.10.        12.  $1381.77. 


1.  93|sq.  yd. 


Page  238 
2.  852|sq.  yd. 


3.  $41.81. 


4.  $667.80. 


Page  239 

1.  20yd.  2.  32J  yd.  3.  55TV  yd.          4.  46J  yd. 

5.  24iyd.  6.  $48.93.  7.  $66.98.  8.  $46.53. 

9.  $39.67.     10.  $29.47.     11.  $19.07.     Answers  6-11  to  nearest  cent. 


1.  $7.20. 


Page  240 

2.  21  rolls,  $7.35. 


3.  $4.50. 


Page  241 

1.  3200  sq.  ft.,  4800  sq.ft.  2.  32.  3.  30. 

5.  144  sq.  ft.,  108  sq.  ft.,  108  sq.  ft.,  216  sq.  ft.,  216  sq.  ft. 

6.  9800  sq.  ft.,  8865  sq.  ft.  without  house. 


4.  100. 


1.   1521  lb.,  46.4  Ib. 
4.  $20,439,000. 
7.  23,618!  loads. 


1.   12%. 

4.  34,090f?  mi. 


Page  243 

2.  91.41b.,  91.4%. 
5.  $80,000,000. 
8.  36§%. 


6.  $351,204,000. 
9.   12,806,000  T. 


Page  244 

2.  $1.357. 
5.  $15.84. 
7.  15, 186,400  T. 


3.  842,600,000  lb. 

6.  363T.,265T.,36ff 
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Page  245 

1.  $26.25.      2.  $400.        3.  $0.066  per  Ib.        4.  53J  ct.,  or  53iff  ct. 
5.   109f.         6.  $0.60.      7.  $36,  66f%. 


Page  246 

1.  51,171,360  gr.          2.  $15,072,000.  3.  100%. 

4.  $2,231,075.  5.  $5,550,000,  555.         6.  $3,333,333J,  $0.03J, 

7.  85  \%. 

Pages  247,  248 

1.  $1,050,000.     2.  $63,000,  21%.  3.  $1950. 

4.  $2.50.  5.  $0.15,  6Jf%.  6.  Rate  is  greater  on  second. 

7.   1.8%.  8.  4%.  9.  $5580. 

10.  $7155.  11.  $1,027,000.    Yes.     12.  $2107.50,  $0.75,  $210.75. 

13.  815,000.  14.  $13.44,  $13.09,  $8.68,  $11.20. 


Page  249 
1.  20,880  T.         2.  5Jf%.         3.   1340.         4.   12,800ft.         5.   118|%. 

Pages  250,  251 
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